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ABSTRACT 


This study investigated the performance by children characterized 
by different types and combinations of earthing disabilities on a 
Piagetian test battery including five logico-mathematical and three 
spatial tasks. One hundred and seventeen children were involved in the 
investigation. Twenty of the children served as normal controls and 
ninety-seven of the children were learning disabled. The learning 
disabled children were diagnosed as belonging to five different dys- 
function groups: (1) reading disability, (2) arithmetic disability, 

(3) behavior disability, (4) reading and arithmetic disability and 

(5) reading, arithmetic and behavior disability. A control group and 
five dysfunction groups were identified at two age levels, one younger 
than nine years six months and one older than nine years six months. 

The eee findings of the investigation were: (1) the children 
called learning disabled with few exceptions followed the sequence of 
stages described by Piaget for logico-mathematical and spatial 
development in normal children; (2) at the younger age level, significant 
differences existed between the poreommance of the control group and 
several dysfunction groups on the Seriation task, a test for mathematical 
concepts, and two of the spatial development tests, Topographical Positions 
and the Coordination of Perspectives; (3) at the older age level, 
significant differences existed between the performance of the control 
group and several dysfunction groups on the Seriation task, a test for 
mathematical concepts, the Duality Principle, a test of logical thinking, 


and two tests of spatial development, the Concepts of Left and Right and 
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the Coordination of Perspectives; (4) a number of the older children celled 
learning disabled were operational on the Piagetian tasks but continued 

to experience academic difficulties; (5) arithmetic appeared to be the most 
serious type of disability in that more areas of deficit seemed to be 
related to it. The areas of deficit were Seriation, Multiplication of 


Classes, Concepts of Left and Right and Coordination of Perspectives. 
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INTRODUCTION 


The identification and education of learning disabled children 
is a controversial issue. Many definitions have been formulated to 
describe the learning disabled child and numerous and varied curricula 
have been devised to meet his needs. No one definition of learning 
disabled children seems to be acceptable to all educators and 
researchers , however, the majority of current definitions seem to 
be included within two broad categories. One category contains 
definitions which describe the learning disability but do not assign 
etiology to specific causative factors. The other category contains 
those definitions which relate the learning disability to functional 
disorders of the central nervous system. 

The Kirk (1968) definition is typical of those within the former 
category. 

A learning disability refers to a specific retardation or 
disorder in one or more of the processes of speech, language, 
perception, behavior, reading, spelling, writing or 
arithmetic. 

(p. 398) 

The Clements (1968) definition exemplifies those which relate 

the learning disabilities to central nervous system dysfunction. 
The term "minimal brain dysfunction syndrome" refers to 
children of near average, average, or above average 
intelligence with certain learning or behavioral disabilities 
ranging from mild to severe, which are associated with 
deviations of function of the central nervous system. These 
deviations manifest themselves by various combinations of 
impairments in perception, conceptualization, language, memory, 


and control of attention, impulse, or motor function. 
(pp. 9-10) 
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Elizabeth Koppitz (1971) has also formulated, on the basis of 
her research, a very comprehensive definition of the learning disabled 
child. She attributes the problem to a number of factors, cerebral 
and neurological impairment being included among them. Koppitz 
described the learning disabled child as being unable to benefit 
from the regular school programme despite normal intellectual 
potential, being more than one year below his mental age in school 
achievement, and exhibiting no gross motor impairment. Factors cited 
by Koppitz to account for the learning disability included immaturity 
or developmental lag, neurological impairment, severe early 
deprivation, genetically determined eevebral dysfunction, emotional 
disturbance and minimal brain dysfunction. 

It would appear that all these definitions either explicitly or 
implicitly postulate that the learning disabled child is retarded in 
one or more developmental functions thought to be related to learning 
school curricula. 

The foremost developmental psychologist of this century, 

Jean Piaget, formulated a very comprehensive theory of development. 

It is possible that the developmental lag of the learning disabled 
child and the difficult question of why this child cannot function 

at an academic level commensurate with his measured or assumed 
intellectual potential can be considered in the light of Piaget's (1950) 
theory of intellectual development. Piaget proposed that the young 
child progresses through a series of developmental periods each of 


which is characterized by specific stages. The child's ability to 
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3} 
deal with various types of tasks is. hypothesized as: dependiemt upom 
the stage of intellectual development that he has attained. 

Many studies have related the ability to achieve im academic 
areas and the emotional stability of children to their performamce on 
various Piagetian tasks. The tasks include measures of stage of 
development of logico-mathematical and spatial concepts, areas of 
deficit often cited in learning disabled children. 

Much of the information currently available concerning learning 
disabled children is anederetenciated with respect to specific areas 
of curriculum disability. It would perhaps prove informative to 
initially eens groups of children with disabilities in specific 
school subjects and compare their performance on a battery of 
Piagetian tasks. It could then be determined whether disability in 
particular subjects is related to specific dysfunction in development 
of logico-mathematical and spatial concepts. Should such differences 
exist constructive suggestions regarding curricula for learning 
disabled children might be offered. Before reviewing some of the 
investigations that give viable support for this proposal it is 
necessary to summarize a few of Piaget's contentions regarding the 
development of logico-mathematical and: spatial concepts in the young 
child. Related research pertinent to his various hypotheses will be 


mentioned briefly. 
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CHAPTER I 
PIAGETIAN CONCEPTS HYPOTHESIZED TO UNDERLY ACADEMIC ACHIEVEMENT 


Logic And The Concept Of Number 

Piaget (1952) eloquently explained how the concept of number 
evolves in the young child. In his book, The Child's Conception of 
Number, he described cardinal and ordinal correspondence and the 
manner in which the cardinal and ordinal aspects of number are 
differentiated and coordinated. The gradual acquisition of the basic 
additive and multiplicative properties of number by the child was 
discussed in great detail. 

Piaget and Inhelder (1964) elaborated upon the logico- 
mathematical concepts that contribute to number. 

According to Piaget (1952) 


.... the construction of number goes hand in hand with 
the development of logic, and ... a pre-numerical period 
corresponds to the pre-logical level ... number is organized 
stage after stage in close connection with the gradual 
elaboration of systems of inclusions (hierarchy of logical 
classes) and systems of asymmetrical relations (qualitative 
seriations), the sequence of numbers thus resulting from an 
operational synthesis of classification and seriation ... 
logical and arithmetical operations therefore constitute a 
single system ... the second resulting from generalization and 
fusion of the first, under the complementary headings of 
inclusion of classes and seriation of relations ... the fusion 
of inclusion and seriation of the elements into a single 
operational totality takes place, and this totality constitutes 
the sequence of whole numbers, which are indissociably cardinal 
and ordinal. 

(p. viii) 
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Piaget suggested that the development of the concept of number 
is characterized by three distinct stages. During the first stage of 
"global comparisons" the child of approximately six years of age is 
interested in numbers and probably has learned to count. The child's 
concept of number, however, is extremely vague and judgments about 
number are tied to perception. Numerical judgment about a given 
configuration will probably change if it undergoes a perceptual change. 
There is no conservation of number, that is, no realization that 
number remains invariant despite the rearrangement of a set of 
objects. At about the age of seven the mniieetere the "intuitive 
stage.'' Slowly he begins to realize that perceptual transformation 
does not change the attributes of quantity and number with respect to 
a given set of objects, however, ererseendine is not clear and 
cognition is associated only with judgments about objects confined to 
his perceptual field. The stage of "concrete operations" is usually 
reached when the child is approximately eight years of age. Judgment 
is stable and reversibility of thought is manifest. The child 
remembers the configuration as it existed before the perceptual change. 
He knows that perceptual transformation does not change quantity and 
number and that the altered configuration can be returned to the 
original state. Performance is still restricted to concrete or perceived 
objects. Reasoning in the abstract is not achieved until a final stage 


of formal operations. 
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Piaget (1952) also studied classification and seriation skills 
of young children. The two classification abilities which seem to be 
of importance here are (1) additive composition of classes, that is, 
the recognition of a sub-class as an integral part of a larger or 
whole class and (2) multiplicative classification which involves the 
formation of a new class from two independent classes which overlap 
with respect to their membership. Regarding seriation, Piaget studied 
the ability of the child (1) to forma simple qualitative series, 
(2) to recognize the qualitative correspondence or similarity between 
two seriations and (3) to recognize the ordinal or numerical 
correspondence between two seriations. In the experiments that deal 
with classification and seriation, Piaget demonstrated successive 
stages of "global comparisons", "intuitive" judgment and "operational" 
judgment for each of eee activities. The stages are very similar to 
those previously described for number. Piaget stressed that number is 
not reduced to classes and relations. They are mutually related. 
Classes are "non-seriated numbers" and numbers are "seriated classes." 

this in no way implies that class and asymmetrical 
relation come before number. On the contrary, number can 
be regarded as being necessary for the completion of truly 
logical structures.... Instead of deriving number from 
class, or the converse, or considering the two as radically 
independent, we can regard them as complementary, and as 


developing side by side, although directed towards 


different ends. 
(Pier at.3197.2.. ps1 61 ) 
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Piaget hypothesized, therefore, that the abilities to 
classify and seriate and the acquisition of the concept of number 
are characterized by the appearance of sequential developmental 
Stages. Furthermore, according to Piaget the truly operational child 
has integrated the abilities involved in conserving, ordering and 
classifying at approximately eight years of age. These contentions 
have sparked a number of replication experiments and related 
investigations which have tended to support, refute and partially 
support his findings. Several of these studies will be summarized 
here. | 

Dodwell (1960, 1961) demonstrated in a population of 250 
children aged five to eight years (IQ 85-116+) the three stages of 
cognitive development postulated by Piaget with respect to the 
understanding of number. ‘There was, however, considerable variation 
in the type of response given at any age level and often the type of 
response given by an individual child varied from one test to another. 
Age trends were noted, the older children tending to give more 
"operational" judgments. The age trends differed for different test 
situations and IQ, as measured by a group test, was considered a 
factor in the attainment of number concepts. 

A study by Estes, (1956) refuted the existence of developmental 
stages in the growth of number concept. The test procedures used by 
Estes, however, have been questioned by other investigators 


(Modgil, 1974). 
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Elkind (1961la, 1961b, 1961c) replicated Piaget's experiments 
related to the development of quantitative thinking, the conservation 
of mass , weight and volume and class inclusions. His results supported 
Piaget's findings. 

Dodwell (1962) found that understanding of the nature of 
hierarchical classification, to the extent that this is shown by the 
ability to answer correctly qedatd éhegonwen involve the simultaneous 
consideration of the whole class and its (two) component subclasses, 
appeared to develop quite independently of the concept of cardinal 
number as measured by provoked and unprovoked correspondence tests. 

Almy et al. (1966) reported on the conservation abilities of 
330 young middle and lower class children in kindergarten, grade one 
and grade two. The pattern of development tended to support Piaget's 
contentions. In the middle class school, children able to conserve 
on all tasks ranged from nine percent in kindergarten to 48 percent 
in grade two, however, in the lower class school, only one child 
conserved on all the tasks in kindergarten and only 23 percent of these 
children conserved by grade two. The kindergarten children were 
followed in a longitudinal study into grade two. The sequence of 
acquisition of conservation abilities was again demonstrated, however, 
there was great individual variation in progress towards conservation. 

Logical thinking in second grade children was studied by 
Almy et al. (1970). Piagetian conservation, classification and 


seriation tasks were administered to more than 600 children. Almy 
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stated, that according to Piaget, the child would be expected to 
conserve quantity prior to weight, arrange a series prior to solving 
ordination problems and accomplish both of these before reordering a 
scrambled series. The solution of a transitivity problem would 
follow seriation, ordination and possibly reordering. Advanced 
classification would be represented by solution of inclusion problems. 
The developmental pattern presented by the second grade children was 
uneven and Almy concluded that it did not support Piaget's idea of 
the integration of classifying, ordering and conserving skills in 
children of this age. 
Lovell (1972) commenting on his experiences and research in 
this area said: 
...in the case of able pupils, once it is available 
in one type of task, the logical instrument soon 
becomes available in related tasks, whereas, in the 
case of less able pupils, horizontal differentials persist 
much longer. Thus, as logical thought emerges, the child's 


level of performance is uneven at first, and the unevenness 
disappears faster in the abler pupil. 


‘ 


(pr 67) 

In conclusion, the statements made by Piaget concerning 
developmental stages with respect to classification, seriation and 
the growth of the concept of number seem to be supported by the 
literature. The issue of the relationship between classification, 
seriation and number is more controversial and is yet to be 


resolved. 
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During his discussion of the concept of number Piaget noted 
that the ability of the young child to count is often overemphasized. 
He suggested that .... "there is no connection between the acquired 
abi tty to count and the actual operations of which the child is 
capable” (Piaget, 1952, p. 61). 

A number of investigators (Dodwell, 1960, 1961; Hood, 1962; 
LeBlanc, 1968; Steffe, 1966 and Wheatley, 1968) demonstrated that 
counting is no guarantee of the concept of number. The work of 
Van Engen and Steffe (1966) is typical of this research. They 
found that all but one of 100 first grade children could respond 
COTLeECtLY tor 2. + 3205 on a paper and pencil test and all but six 
knew that 4 + 5 = 9, however, only 54 pupils correctly stated no 
preference for separate or combined piles when five candies were used 
and only 45 when nine candies were used. Many children did not 
conserve number. Recently Sohns (1974) demonstrated that non-conservers 
in grades one, two and three could be taught to compute subtraction 
eee involving the facts one through eighteen so that they 
appeared to have a rational knowledge of subtraction. These studies 
that relate the apparent ability to perform certain arithmetic 
operations to the apparent lack of the concept of number support 


Piaget's hypothesis. 
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Spatial Development 

.... if the development of various aspects of child 
thought can tell us anything about the mechanism of 
intelligence and the nature of human thought in general, 
then the problem of space must surely rank as of the 
highest importance. 

(Piaget and Inhelder, 1956, p. vii) 
Laurendeau and Pinard (1970) have provided an excellent summary 
of Piaget's views with respect to the development of the child's 


concept of space. The following brief account of some of the major 


tenets of the theory has been extracted from this source. 


Perceptual space and cognitive space. 


Piaget initially makes a distinction between perceptual and 
cognitive space. This distinction is related to that which he 
makes between perception and intelligence. Figurative and 
operational aspects characterize knowledge, according to Piaget. 
For a child to know an object he must construct or reconstruct it. 
The operational aspect of knowledge involves the actions or 
operations employed by the child when he submits an object to the 
transformations necessary for its reconstruction. The figurative 
aspect of knowledge is "related to the direct or pictorial 
perception of the successive states .... between which the 
transformational activities must intervene" (Laurendeau and Pinard, 
1970, p. 9). The child must be able to visualize the sequential 
states that an object assumes as he reconstructs it. Reconstruction 


of an object is not an "all at once" process but rather a gradual 
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process. Intelligence, therefore, does not grow out of perception. 
Piaget suggested that perception serves as "raw material" for 
intellectual activity. Intellectual activity reciprocates by 
exerting an "enriching influence” on Bee roe which thus becomes 
"more flexible in its function". Intelligence and perception 


develop in a complementary fashion from sensorimotor activity. 


Sensorimotor space and representational space. 


Sensorimotor space develops in the child during the first 
two years of life. This space is "practical, experienced, Beet ectty. 
organized and balanced at the level of action" (Laurendeau and 
Pinard, 1970, p. 11). It is primarily dependent on the operative 
aspect of knowledge and goes far beyond the confines of perception. 

When "symbolic function" becomes available to the child of 
approximately two years of age, he is capable of acting both upon 
objects physically present in his perceptual field and those which 
are symbolized or mentally represented. This event marks the 
beginning of the development of representational space and will 
involve a process of internalization that will not be completed until 
the child has reached the age of twelve. The "intuitive or 
pre-operational" stage of representational space is characterized by 
"static and irreversible" representations and occurs during the age 
range of two to seven years. It is followed by the "operational" 
stage in which the internalized actions become "mobile and 


reversible." At first the operations are concrete and depend upon 
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the manipulation of real or represented objects. This stage develops 
during the years seven to twelve. When the stage of "formal 
operations" is reached, thought becomes abstract and removed from 
real actions. 
Flavell (1963) suggested that Piaget 
.... is almost obsessional in (his) reiteration that 
these spatial representations are built up through the 
organization of actions performed on objects in space, 
at first motor and later, internalized actions which 
eventuate in operational systems. Our adult representation 
of space is thus said to result from active manipulations 


of the spatial environment rather than from any immediate 


"reading off" of this environment by the perceptual 


apparatus .... we eventually come to "see" the objects as 


together or separated in space, much less as a function of 

past visual enregistrations of their proximity or separation 

than from past actions of placing objects together and 

separating them. 

(p. 328) 
Piaget described two stages in the development of representational 
Space. The first stage is characterized by the acquisition of concepts 
of topological space. The concepts of projective and Euclidean space 
are acquired during the second stage. 
To investigate the properties of topological space Piaget 

and Inhelder (1956) conducted experiments involving haptic perception 
(perception by touch without vision), drawings, linear and circular 
order, the study of knots and the idea of points and continuity. 
Projective space was studied with experiments in the construction 
of the projective straight line, the projection of shadows, the 


coordination of perspectives, geometric sections and the rotation and 


development of surfaces. Among the methods used to investigate the 
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14 
transition from projective to Euclidean space were (1) the use of 
transformations wherein parallels were conserved, (2) situations 
which revealed the similarities and proportions of figures such as 
rectangles and triangles, and (3) experiments which dealt with the 
understanding of systems of reference and horizontal and vertical 
coordinates. 

Initially, children construct their space using the primitive 
relationships of proximity, separation, order, enclosure and 
continuity. These topological relationships are independent of 
changes in the size of a figure and distance since angles and straight 
lines are not conserved during changes in shape. Using topological 
relations the position of each figure is considered in isolation. 
Piaget postulated that the topological space of the child is 
"a mosaic of fragmentary and distinct spaces'' (Laurendeau and Pinard, 
1970, p. 167). These separate spaces must be coordinated into a 
total space before the child understands spatial structures. The 
formation of two distinct and complementary systems accomplish the 
required coordination. Piaget suggests that these systems are: 

(a) A system of axial coordinates, the source of Euclidean 
space, in which external objects may be located in relation 
to one another and placed within a single comprehensive 
structure which includes the objects as well as the positions 
themselves..... 

(b) A system of perspectives, the source of projective space, 
which also assures the coordination of the same objects but 
this time considers them in relation to the different actual 


or potential points of view which can be produced by 
considering them in relation to one another. 
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While distinct, these two systems are rigorously connected 
and formed concomitantly in the course of development. 
Coordination of perspectives, in fact, implies the 
organization of a stable system of reference around which 
the projective left-right, before-behind, and above-below 
dimensions can be established in relation to the successive 
positions of a single observer (or to the simultaneous 
positions of several different observers). Conversely, the 
construction of spatial coordinates requires a differentiation 
of these various perspectives, without which it is impossible 
to conceive a reference system which is independent of the 
temporary point of view or to structure the three basic 
dimensions of Euclidean space. 

(Laurendeau and Pinard, 1970, pp. 167-168) 

Concannon (1970) reviewed the research on haptic perception and 
cited major studies in the area to be those of Fisher (1965), Lovell 
(1959), Page (1959) and Peel (1959). 

Lovell (1959) studied haptic perception in 150 children aged 
three to six years. The children generally discriminated topological 
properties earlier than Euclidean ones and they experienced considerable 
difficulty in representing the appearance of objects as seen from 
perspectives other than their own. Lovell's subjects tended to 
perform on higher levels than Piaget's subjects of the same age. 

Page (1959) confirmed the primacy of topological relations 
and the Peel (1959) data for the stage-by-stage progression in 
spatial representation correlated highly with that outlined by Piaget. 

Fisher (1965) hypothesized that children recognize 
topological shapes more readily than Euclidean (linear) shapes 
because they have more words available with which to identify 


topological configurations. Prior to a test of tactile recognition, 


an experimental group of young children learned names for topological 
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and Euclidean test shapes. A control group observed the shapes 
prior to testing but did not learn their names. Results showed 
that the experimental group recognized the Euclidean shapes more 
easily than the topological shapes whereas the converse was true 
for the control group. Fisher's results would seem to partially 
support his hypothesis and to partially support Piaget's views. 
Recently, Laurendeau and Pinard (1970) replicated Piaget's 
experiment involving the stereognostic recognition of objects and 
shapes with 337 children. Their findings supported Piaget's 
conclusions. 
Projective space ... begins psychologically at the point 
when the object or pattern is no longer viewed in 
isolation, but begins to be considered in relation to ‘a 
point of view'. This is either the viewpoint of the 
subject, in which case a perspective relationship is 
involved, or else that of other objects on which the first 
is projected. 
(Piaget and Inhelder, 1956, pp. 154-155). 
At this time it is necessary to mention "egocentrism" a 
central concept in Piaget's theory of intellectual development. 
Egocentrism refers to a cognitive state in which the individual sees 
the world from only one point of view or perspective - his own. 
The individual is literally a prisoner of his own viewpoint, he 
is not even aware that other points of view exist. 

Through an apparently paradoxical mechanism whose 
parallel we have described apropos of the egocentrism of 
thought of the older child, it is precisely when the 
subject is most self-centered that he knows himself the 


least, and it is to the extent that he discovers himself in 
the universe and constructs it by virtue of that fact. 
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In other words, egocentrism signifies the absence of both 
self-perception and objectivity, whereas acquiring 
possession of the object as such is on a par with the 
acquisition of self perception. 
(Ptaget 1954p. X11) 
Piaget (1928) studied the development of the concept of left 
and right in the child. This is one of the most elementary concepts 
of projective pepe and is linked with egocentrism. The child 
passes through three stages with respect to the distinction of 
left and right. The stages are characterized by decreasing egocentrism 
and by the socialization of thought. During the first stage, the child 
of five to eight years, can only designate the parts of his own body in 
terms of left and right. He is restricted to his own point of view. 
During the second stage, the child of eight to eleven years, can 
correctly designate left and right on the body of a person facing 
opposite. This period is marked by the decline of primitive 
egocentrism and the child can consider the other person's point of 
view. At the third stage, around eleven to twelve years, the child 
can consider the concepts of left and right from the point of view of 
things themselves. The child can reason from every Paine of view at 
once. Laurendeau and Pinard (1970) replicated Piaget's original 
experiments which traced the developmental course of the concepts of 
right and left. Their findings support those of Piaget. 
The coordination of perspectives is a more advanced concept 


of projective space. Piaget investigated this aspect of development 


of projective space with his classic "three mountains" experiment. 
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The young child was presented with a mock landscape of three 
"mountains" of different sizes and asked to select from a number of 
colored pictures the view seen by a "little man" as he moves around 
the landscape. The child is required to manipulate two dimensions 
in this experiment, left-right and before-behind. The process of 
logical multiplication is involved. The child must coordinate the 
relative positions of several objects among themselves and of each 
of these objects in relation to a mobile observer. Again Piaget 
proposed a series of stages through whitch the child passed before 
achieving solution of the problem. DAS ent Stage I (age four to seven 
years) the child's responses are always egocentric. No matter where 
the observer is placed the child always selects the picture that 
represents his own view of the landscape. During Stage II (age seven 
to eight years) partial decentration occurs. The child seems to be 
aware of perspectives other than his own, however, he often cannot 
justify the non-egocentric responses he makes. Stage III (age nine 
to ten years) is one of operational coordination. The child no longer 
makes egocentric errors. He is aware of the perspectives of others 
and can justify the choices he makes. 

Piaget's views concerning the coordination of perspectives 
have attracted a great deal of attention and many articles related to 
them have appeared in the literature. There is wide disagreement 
with respect to the age at which a child is capable of entertaining 
perspectives other than his own. Ages ranging from two to sixteen 


years have been reported (Flavell et al. 1968). 
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Eiser (1974) reviewed the research related to the coordination 
of perspectives in a systematic and informative manner. She noted 
that the original Piaget and Inhelder (1956) experiment presented the 
child with a model and asked him to make a prediction or an inference 
about what the doll saw. The child was allowed to walk around the 
model only to check the view of the doll. Dodwell (1963) and 
Laurendeau and Pinard (1970) used this procedure. Other investigators 
(Houssidas, 1965; Brodzinsky et al., 1972; Fishbien et al. 1972) 
allowed the child to look at the objects from a number of different 
positions before he was asked to predict the view of the doll. 
Eiser (1974) suggested that the child was being asked to recognize 
perspectives in these situations, not predict them. Another difficulty 
that arises is the position of the doll when the child is asked to 
predict or recognize its PP oint. Some investigators (Schantz and 
Watson, 1970) limited judgment to the position 180° to the subject's 
own. Piaget (1928) noted the early emergence of the front-back compared 
to the left-right concept and this finding was supported by Harris and 
Stommen (1972). Others have used the positions which include both the 
back-front, left-right transformations (45° and 60° intervals) as did 
Piaget and Inhelder (1956). Among these investigators are Aebli (1967), 
Garner and Plant (1972) and Laurendeau and Pinard (1970). Summarizing 
her findings Eiser (1974) concluded that the studies that used 
recognition procedures reported lower ages of mastery than those using 
inference procedures. The lowest age of mastery was two years and was 
reported when the child was asked to recognize the viewpoint of 


another at 180° to himself (Flavell et al., 1968). This was followed 
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20 
by 90° and the higher age levels reported involved intervening 
positions. 

The child's representation of space culminates in the 
construction of systems of reference or coordinates (Piaget and 
Inhelder 1956). Originally these coordinates are simply: 

-. a vast network embracing all objects and merely consist 
of relations of order applied simultaneously to all three 
dimensions. Within this network each object is linked 
simultaneously with the rest in three directions, left-right, 
above-below and before-behind along straight lines parallel 
to each other along one dimension and intersecting those 
belonging to the other two dimensions at right angles. 

(Piaget and Inhelder, 1956, p. 375) 
When horizontality and verticality no longer depend upon the 
perceptual properties of objects and their surroundings a 
conceptual coordinate system has been established. This occurs 
about the age of nine years. 

According to Piaget (1928) the back-front relationship is 
established early. The horizontal and vertical axes are later 
constructed synchronously. Piaget said that conservation of 
distance which occurs at about the age of seven is prerequisite to 
the formation of the coordinate system which emerges at the age of 
nine. Beard (1964) suggested the concept of the vertical precedes 
that of the horizontal and that development of both concepts 
proceeds in a piecemeal fashion. Beard's subjects were not at the 


stage of immediate prediction of horizontal and vertical in all 


situations by the age of 11 years. 
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Schantz and Smock (1966) investigated the development of 
distance conservation and the spatial coordinate system in children 
aged six to eight years. Their findings confirmed that conservation 
of distance occurs prior to development of a coordinate system, 
however, the children in this study seemed to have a coordinate 
system at a younger age than Piaget's average age. 

MacKay et al. (1972) hypothesized that the performance of 
children on Piagetian tasks designed to investigate the concepts 
of vertical and horizontal was related to the "difficulty" or 
"easiness" of the task. Eighty-one children of normal IQ divided into 
three groups amen average ages of seven, eight and nine years were tested 
with drawing sheets giving two tests of horizontality, one designated 
easy, the other hard, and two tests of verticality similarly 
designated. Results indicated that below the level of Piaget's 
Substage IIIB (In which the eehatiubtion of the vertical and 
horizontal is formulated in operational terms and is applied directly 
to all situations) the children had difficulty in the application of 
concepts of vertical and horizontal in particular situations. 
Whether apparent understanding of the vertical precedes that of 
horizontal or vice versa is determined by the nature of the task. 
The age at which children reached Stage IIIB in the MacKay et al. 
research was well beyond the age of nine. 

Not unexpectedly, Piaget's description of rather clear cut 
stages in the development of sensorimotor and representational space 


and his conclusions regarding the sequential acquisition of 
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topological, projective and Euclidean spatial concepts have become 
highly controversial topics and they have generated a great deal 
of research. 

Dodwell (1963) investigated a nue of spatial concepts 
(topological, projective and Euclidean) in 194 ee in 
kindergarten and grades one, two and three. The inter-relationships 
between the various tasks and sere among the various age 
groups were assessed. Dodwell observed the sorts of behavior 
described by Piaget as characteristic for certain ages and stages 
of development. He found that the overall ability to deal correctly 
with spatial concepts improved with age. He could not, however, 
categorize the majority of children studied as being in any one 
particular stage of spatial concept development described by Piaget. 

In the Laurendeau and Pinard (1970) study a number of spatial 
tasks were given to 50 children at each age level from two to twelve 
years. They noted irregular performance in individual children 
across related tasks for a considerable length of time. The 
horizontal differentials are the 'decalages" that Piaget often 
mentions. In the introduction to Laurendeau and Pinard's (1970) 
book Piaget explained 'decalages'' or nonsynchronous acquisitions of 
concepts which are based on the same operatory structures. He said 
that "decalage'"' is analogous to friction in physics. Some objects 
produce more resistance to symbolic manipulation than others. The 
resistances are unpredictable. When one encounters them, one can 


explain them but always after the event. The Laurendeau and Pinard 
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(1970) study of Piagetian spatial tasks probably is the most 
comprehensive that has been made to date. After appraisal of the 
relevant correlation coefficients and the scalogram analyses, the 
conclusion was reached that there is a consistency or coherence in 


the way particular spatial concepts are reached. The task stages 


were achieved in a regular, not a chance order. 


inh nt af ast if Wve, 


ane ; ie h ie s) a it rm 


ue one 4 


aie hy 


es r ¥, “f ay wane iy . ' 
4 ve pak: be 


Lor aa 
Sire 


4 
i 


cane. 


a 
-) i ut 8 


a aoa ie 1 , ay 


a oe oe 


oe 
we i : 


ees ir i ay a | 


Diss ke: 


ia oy ye 


| 
Dim =] 


CHAPTER II 
REVIEW OF RESEARCH: APPLICATIONS OF PIAGETIAN NOTIONS 


Piagetian tasks may be helpful in determining whether learning 
disabilities in specific academic areas or learning disabilities 
associated with disturbed emotional behavior are related to specific 
dysfunction in the development of logico-mathematical and spatial 
concepts. For many years in North America the child's ability to 
achieve in school was associated almost exclusively with the score 
obtained in a standard intelligence test. During the past several 
decades a number of iovestizarors have indicated that successful 
performance on various Piagetian tasks is a prerequisite for 
achievement in various school subjects particularly arithmetic and 
reading. Several comprehensive studies have related performance on 
Piagetian tasks and emotional stability in children. It is important, 
therefore, to consider: (1) whether the standard intelligence tests 
and Piagetian tasks are really measuring different abilities in the 
child or whether they are tapping the same intellectual resources; 
(2) the ability of Piagetian tasks to predict academic achievement 
particularly in arithmetic and reading; and (3) the association 
between performance on Piagetian tasks and emotional stability. It 
is necessary to determine whether present assessment procedures need 


to be modified or broadened. 
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The Assessment of Cognitive Ability with Piagetian Tasks and 
Standardized Intelligence Tests. 


Kaufman (1972) investigated the psychometric properties of 
various Piagetian tasks, the Gesell School Readiness Tests and the 
Lorge-Thorndike Intelligence Test. The inter-relationship of these 
tests was studied and in addition the factor structures of the 
Gesell tests and the Piagetian tasks as well as the joint structure 
for the three tests were analysed. One hundred and three children 
aged five to six years (IQ range 75-145) were administered the 
Lorge-Thorndike Intelligence Test (L-T), the Gesell Tests (GSRT) and 
a Piagetian Battery (PB) that included conservation, classification, 
seriation and space tasks. | 

Correlation of the GSRT and PB total scores indicated a 
Lclage thal eal relationship between the two tests. Correlations among 
the total scores of the GSRT, PB and L-T yielded almost identical 
values and Kaufman concluded that each is an equally good measure 
of what is common to them but that each has some degree of 
specificity. Factor renee of the PB yielded three factors: 

Number (included numeration, addition and subtraction and conservation 
of number tasks), Logic (included classification and seriation tasks) 
and Cognition of Size Relations (included insertion, seriation and 
conservation of length). ‘Kaufman suggested that these three factors 
seem to correspond to fundamental logico-mathematical operations, 
"number," "classes" and "relations" which develop according to Piaget 


between the sensorimotor and concrete operational stages. Joint 
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26 
analysis of the PB, GSRT and L-T yielded four rotated factors. 
Factors I, II and III were very definitely GSRT, PB and L-T general 
or test factors respectively. However Factor IV was an Academic 
Achievement factor which resembled both the academic achievement 
factor derived from the GSRT analysis and the logic factor derived 
from analysis of the PB. 

Kaufman concluded: 

-..-. To Piagetians, aie separate PB and L-T factors suggest 
that the ability to think logically in a Piaget-type 
experimental situation is at least somewhat distinct from 
the ability to score high on conventional, empirically 
derived, intelligence tests. 

(p. 1359) 

a Fite ge al. (1972) used factor analysis to assess the 
relationship between a battery of 27 Piagetian tasks (which included 
conservation, correspondence, classification, space and formal 
operation teseeon the Wechsler Intelligence Scale for Children 
(WISC), the Wechsler Intelligence Scale for Adults (WAIS), the 
Wide Range Achievement Test (WRAT) and qaner Index of Social 
Characteristics. The tests were a omniete red to a population which 
included 75 mentally retarded subjects (IQ 50-75, WISC or WAIS) 
and 75 normal subjects (IQ 90-110, WISC or WAIS). The ages of the 
subjects ranged from six to eighteen years. The study resulted in 
the isolation of five factors. Major loadings which contributed to 
Factor 1 were 13 Wechsler variables, 3 WRAT variables and only one 


Piagetian task showed a loading of .25 or more. Factor 2 was called 


the Operational Thought factor. Twenty-three of the Piagetian tasks 
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showed positive loadings above .25. In addition, chronological age 
and mental age loaded on this factor and indicated developmental 
influences. Factor 3, the Classificatory Thought factor, was 
defined by tasks involving hierarchical class inclusion and 
afforded some justification for Piaget's distinction between ability 
in categorization and conservation and spatial orientation. Factor 4 
was defined by Piagetian measures of spatial operations (rotation 
of squares, changing perspectives, edordidavion of perspectives). 
Loading of chronological age and mental age on this factor indicated 
the possible influence of maturation. on the ability to anticipate the 
position of objects as they are rotated in space. Factor 5 was 
defined bis a separate Wechsler visual perceptual synthesis factor. 
Stephens et al. concluded: ''Review of the factor matrix indicated 
that Piagetian reasoning tasks involve abilities separate from those 
measured by standard tests of intelligence and achievement" (p. 347). 

Hatheway and Hatheway - Theunissen (1974) carried out a 
comprehensive eerinvaiea study employing factor analysis to 
investigate among others the contribution of Piagetian measures to 
the prediction of school achievement. A total of 104 children yielded 
at least partial data in kindergarten, grade one and grade two on 21 
psychometric variables from the Wechsler Intelligence Scale for 
Children (WISC) and the Lorge-Thorndike Intelligence Test (L-T), 
10 Piagetian variables and in grades one and two 10 scholastic 
achievement variables on the California Achievement Test (CAT). 


Three main factors emerged which differed in variable loadings for 
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kindergarten, grade one and grade two. The factors were defined 

as follows: Factor 1, General psychometric and verbally mediated 

intelligence; Factor 2, Piagetian operational intelligence; and 

Factor 3, Piagetian experiential, logical-classification, seriation 

and achievement intelligence. The authors interpreted their findings 

as follows: 
... there is a moderate positive and statistically significant 
relationship between the traditional psychometric and the 
Piagetian measures of mental development ... while both types 
of measures contribute to a first "general psychometric and 
verbally mediated intelligence" factor, this aspect of mental 
functioning is largely defined by the psychometric measures... 
The existence of the second (Piagetian) factor of operational 
thought suggests, however, the uniqueness of the Piagetian 
tasks and the aspects of mental development they reflect. 
The existence of the third (Piagetian) experiential, logical 
classification, seriation and education factor suggests the 
richness as well as the uniqueness of the aspects of a child's 
thought processes that we may approach by Piagetian means... 

(p%1323) 

The foregoing investigations indicate that standardized 
intelligence tests and Piagetian tasks do indeed sample different 
aspects of the child's intellectual capacity. It should be remembered, 
however, that these test procedures were originally designed for 
different purposes. The intelligence test generally measures 
language ability, memory, reasoning ability and often perceptual- 
motor coordination. The standardized intelligence test is used to 
rank individuals of a given age as to their relative intellectual 
ability. The Piagetian tasks were designed to study the developmental 


nature of the child's intellectual growth and to probe the manner in 


which various concepts were attained. 
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... Piaget's efforts now make it possible to think of 
measurement arrangements in which logical networks 
determine the interpretation of a child's set of responses 
instead of relying on empirical comparisons of the 


responses of many children. 
(Green in Green et al., 1971. p. 219) 


Then ADL: of. Piagetian Tasks to Predict Academic Achievement. 


Piagetian tasks as predictors of arithmetic achievement. 

To deal adequately with basic mathematical concepts the child 
must be able to conserve, classify, perform serial ordering and 
grasp the concept of space and spatial representation (Piaget, 1952; 
Piaget and Inhelder, 1956). A number of studies have related these 
abilities, particularly conservation and classification, to children's 
progress in arithmetic. 

Dodwell (1961) found a significant correlation (.59) between 
scores on a Piagetian group test for conservation of number given to 
kindergarten children and their scores in grade one on a specially 
designed, teacher-made test for achievement inward thmetic.Jo in 1962 
Hood used a battery of Piagetian number and classification tests to 
determine the presence or absence of pre-number concepts in normal 
and retarded children. Classroom teachers rated the arithmetic 
ability of these same children on a scale ranging from grade one to 
grade five. Hood concluded: 

-... at least an elementary degree of arithmetic may be 
expected from many children who have still not acquired 
Piaget's pre-number concepts, but at the same time we find 

no case of a Stage 1 (pre-operational) child being in Grade 5; 
although under favorable circumstances such a case may be 


found, it seems probable that as a general rule more advanced 
work than the level of grade 4 will increasingly demand these 
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30 
concepts. One should not expect a child of predominantly | 
Stage 1 responses to go far in arithmetic, and there is a 
strong case for regarding presence or absence of the 
concepts as the main factor in weighing up a child's 
readiness on the intellectual plane. 
(piZe0)) 
Both the Dodwell (1961) and Hood (1962) studies were criticized for 
using teacher-made tests and teacher evaluations to estimate arithmetic 
achievement. In this connection it is interesting to consider the 
Dudek et al. (1969) research. Piagetian tasks of conservation, space 
and causality were administered to kindergarten and grade one children. 
Results were ane ates with both total performance on the California 
Achievement Test and teacher marks in grade one and two. Correlation 
values obtained for kindergarten to grade one were .59 (CAT) and .42 
(teacher marks). Values obtained for grade one to grade two were .63 
(CAT) and .50 (teacher marks). The correlation of the Piagetian tasks 
with the standardized test is of greater significance in each case, 
however, the correlation between the same tasks and the teacher marks 
cannot be discounted. 

Almy et al. (1966) reported moderate correlation between 
conservation abilities in kindergarten and arithmetic achievement in 
the second grade as measured by two parts of the New York Inventory 
of Mathematical Concepts. Correlations of .26 and .53 were reported 
for middle class children and values of .41 and .38 were reported 
for lower class children. Freyberg (1966) administered a Piagetian 


group test of conservation, class inclusion and causality tasks to 


children aged five to seven years. Two years later these scores were 


iat fo a 


mie: 


om Aik 
‘can ie : 


gested eel wa stale | 
Biot ts ad i ady (0 " 


dotimhersiod ower! 


cone | ie i 30 eats dal 


aa 
ay th pial 


borane an Hs haa 8 tga 


wR 93 va od . at ) : 

hgtione | a aa est a eres: 

of atenss at Oh be Viiv ie, | pe ot ry 
mi ee Dae 4 ii woul we 
Cente ee Lis oP ee a Wee fy .* = ; 


i at A a - 
’ i, bs . 


aie ; : 


ah 


correlated with the results obtained by the same children on an 
arithmetic achievement test. Values reported were .52 (computation) 
and .57 (problem solving). Stommel (1966) and Wheatley (1967) 
reported correlations between first grade conservation scores and 
end of the year arithmetic achievement of .85 and .86 respectively. 
Wheatley (1968) ierenieeed the importance of conservation as a 
predictive index of arithmetic achievement. He administered tasks 
from the Greater Cleveland Mathematics Eeoeammnes the Number 
Concept ee and the Stanford Achievement Test. Correlation of 
results revealed conservation to be the best single predictor of 
mathematics achievement. 

Goldschmid and Bentler (1968a) Berea dana the Concept Assessment 
Kit and studied conservation skills in a large group of young 
children. They reported a significant positive relationship (.52) 
between these abilities and arithmetic achievement: Correlation of 
conservation skills with progress in science, social studies, music 
and handwriting did not yield such significant results. Bearison 
(1974) related the conservation scores of kindergarten children to 
their performance on the Stanford Achievement Test (SAT) in grade 
three. He concluded that conservation was a good predictor of 
achievement in arithmetic conputation and arithmetic concepts and in 
verbal skills (word study skills, word meaning and paragraph 
meaning). Conservation was not a good predictor of achievement in 
spelling, science, social studies and language on the SAT. Bearison 


suggested that the relation of conservation to some areas of 
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attainment and not to others is consistent with Piaget's distinction 
of the figurative and operational aspects of knowledge. 
.-. Skills such as spelling, vocabulary and punctuation have 
to do with the encoding and decoding of verbal symbols, what 
Piaget refers to as the "semiotic™ and communicative function 
of thought ... but they do not reflect operational intelligence 
per se. It is therefore fitting that a test for conservation, 
as a measure of the presence of concrete operations in the 
child, would predict essentially the operational aspects of 
school achievement and not the figurative aspects. 
(pp. 239-240) 
Cathcart (1971) working with second and third grade pupils 
found that children who employed varied rationalizations for 
conservation operativity achieved a higher level of mathematics 
success than those who advanced only one explanation. It was 
Suggested that the ability to analyse a problem from various points 
of view may be essential for success in mathematics. Kaufman and 
Kaufman (1972) tested 80 kindergarten children with the Gesell School 
Readiness Tests, a Piagetian Battery of number, logic and space tests 
and the Lorge-Thorndike Intelligence Test. Academic achievement was 
measured for the same children at the end of first grade with the 
Stanford Achievement Test. The Piagetian Battery was equal to or 
Superior to the other tests in predicting academic achievement. The 
correlation of Piagetian subtests with arithmetic achievement were: 
length .29, conservation of number .4/7, ordination and coordination 
.56, straight line .39 and logical classification .34. 
In the Hatheway and Hatheway - Theunissen (1974) study cited 


previously, various combinations of psychometric, Piagetian and 


achievement variables were used to derive the three major factors at 
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different grade levels. Of particular interest here was the use 
of ten WISC variables, nine Piagetian variables and six CAT 
variables (for arithmetic, spelling and reading) to derive Factor 3, 
Piagetian experiential, logical-classification, seriation and 
achievement intelligence in grade one and grade two. In grade one 
highest loadings were for Piagetian number, inclusion and 
seriation tasks, WISC arithmetic and all the CAT subtests on reading, 
arithmetic and language. The WISC information, similarities and 
picture arrangement Pubianies gave moderate loadings and a low 
loading of Paageunad conservation of quantity was noted. In grade 
two, very high loadings were found for WISC arithmetic, block design, 
mazes and object assemblies, high loadings for Piagetian inclusion 
and seriation tests and the six CAT subtests had their overwhelmingly 
greatest loadings on this factor. Correlation between the total CAT 
arithmetic Sse and the Piagetian battery was .68 at the grade one 
level and .66 at the mantis two level. Regarding the correlation for 
the individual tests in the Piagetian Battery with arithmetic the 
highest values were reported for the space test at both grade levels. 
It is perhaps fitting to close this summary of the relation 
between performance on Piagetian tasks and achievement in arithmetic 
with a comment from Piaget (1972): 
if mathematics teachers would only take the trouble to 
learn about the "natural" psychogenetic development of the 
logico-mathematical operations, they would see that there 
exists a much greater similarity than one would expect between 
the principal operations spontaneously employed by the child 


and the notions they attempt to instil into him abstractly. 
(p. 18) 


rag i +g i. ie 
ie 7 . a "i e es me hy ia fe i a 


aie ‘a 


egabbeen: ih sso end ity stieatt . 


Bers eotoiatate hy 10 


woh B has an ee 

shezg ni Hen ‘ 
umgtaeh isatd’, hie | , r 
mgd owl tt obivhaets iy a mibec a aAtS 


vigatmtsiirasie: ikeds ‘tal sansa | 69 Ds as | 
“TAD Isto2 oft messed nokia terse | | 
ene obnyg add Je ‘8, ew “eedaane eabsaee sii b A 


mt Li yey 
. iwi ous abe ty oe 18. Bo. tot . 


40% abbiblexros ont 
ie mt hei 


ois strmviaten Lsseh om oahavans ois ak | ve a Leubt 


ne 
- _ oP 
d a lanl a fea Ha.’ ae cay nos raod ; 
aw Lap As ah bir row x mips’ Fae et em my we a 
3. 4 wis pee a ‘ier i a , <4"), oe i ot samen a : 


f ; A ps 


| vid yh? ai 


< % J fae j vor 
f : 4 aa » Hy i a ; i" t) 
- “tye fel , A 


34 


Piagetian tasks as predictors of reading achievement. 

David Elkind has carried out extensive investigations of the 
role of perception in reading. Elkind's work has been based on 
Jean Piaget's (1961) developmental theory of perception. Unlike 
the development of intelligence which according to Piaget is marked 
by qualitatively distinct stages that are related to age, perception 
develops on a continuous basis and is assessed quantitatively not 
qualitatively. Elkind (1969) has succinctly summarized Piaget's 


theory of perception: 

. The perception of the child is "centred" in the sense 
that it is caught and held by the dominant aspects of the 
visual field. In each case, the dominant aspects of the 
field are determined by Gestalt-like features such as 
continuity, proximity and closure which Piaget speaks of 
as "field effects". With increasing age, however, and the 
development of perceptual activities (internalized actions), 
the child's perception becomes increasingly "decentred" in 
the sense that it is progressively freed from its earlier 
domination by field effects ... for Piaget, perception in the 
young child is primarily determined by peripheral sensory 
processes whereas in the older child and in the adult, central 
nervous processes come to play the leading role in what is 


perceived. 
: (p. 198) 


For Piaget, perceptual activities include exploration, 
reorganization, schematization, transport and anticipation. These 
diverse processes which probably are present in some vestigial form 
at birth "do not appear all at once but seem to emerge in a sequence 
which is related to age" (Elkind, 1967, p. 358). The "decentering" 
of perception comes about in middle childhood. It is important 


to stress that a child may, for example, at a given time be more 
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20 
"decentered" with respect to exploration than with respect or 
reorganization. 
the extent to which a subject can decenter in any 
given situation is always a joint function of the level of 
maturity of the perceptual activities, in question and the 
nature of the stimulus itself. For those configurations 
where field effects are strong, decentration may appear at 
a later age than it will for those configurations where the 
field effects are weak. 
(Elkind, 1967, p. 358) 

The mental rearrangement of a stimulus or pattern without 
acting physically upon it, is called perceptual reorganization 
(Elkind, 1969). For example, the letters "lube" can be mentally 
unscrambled and the color word "blue" identified. Figure-ground 
reversal involves a similar process. Elkind and Scott (1962) 
quoted an example from Piaget to show how logic is involved in 
perceptual reorganization. This perceptual activity is in some 
respects similar to the process of logical multiplication which emerges 
in middle childhood. The reader is asked to consider a line drawing 
of a circle on a white card. The enclosed area’ is represented by EA, 
the surrounding area by SA, the contour by C, the figure by F and 
the ground by G. 

to perceive the contour line as a circle on a white field, 
the child must perform the following operations EFA + C = F; 
SA- C=G... to perceive the contour line as the edge of a 
hole in a white screen the child must perform the following 
operations EA - C= G: SA+Ce#=F ... perceptual operations 
are never completely reversible (capable of all possible 
reorganizations) ... SA - EA = C is a meaningful operation to 


intelligence but an impossible operation for perception because 


the result cannot be perceived. 
(p. 619) 
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According to Piaget, the ability to spontaneously reverse figure 
and ground appears gradually with increasing age. Elkind and Scott 
aseecust the ability of nursery and elementary school children to 
perceive both forms in a set of ambiguous figures. Their results 
indicated that "success in perceiving ambiguous figures varied 
significantly with age, with the articulation of the drawings and 
with tQ™4(p."627)- 

Elkind has suggested that perceptual reorganization has 
particular relevance for the teaching of English phonics. To learn 
phonics a child must realize that one and the same letter can 
represent more than one sound and that the same sound can be 
represented by different letters. This could be considered analogous 
to the problem of reversing figure-ground when viewing an ambiguous 
figure and also to logical multiplication wherein a new class is 
formed from two independent classes that overlap with respect to their 
membership. 'It would seem necessary from the standpoint of the 
perceptual decentration theory, for the child to logically multiply 
all sound and letter combinations and from the resulting combinations 
choose those that are operative in English" (Elkind et al., 1965, 

PD, Di o2) 

Housch (1972) also related the ability of multiplicative 
classification to the learning of grapheme-phoneme correspondences. 
Garrettson (1971) found a significant and positive relationship 


between the performance of 60 boys (aged seven to eight) on the 
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Metropolitan Reading Achievement Test Primary I Battery and scores 
obtained on Piagetian matrices tasks (.30) and inclusion tasks (.41). 
Elkind et al. (1965) compared the ability of slow (one to 
two years below grade level) and average elementary school readers 
matched for age, sex and nonverbal IQ to perceive hidden figures on 
a set of ambituous figures. The ehildren were then trained to 
detect such figures on a second comparable set of pictures and then 
retested on the first set. The slow readers were deficient in 
figural decentration compared to the Pha ARB readers and did not 
display significant transfer of training effects. These results 
supported the hypothesis that the ability to "decenter" perception 
is involved in the reading process. The more "decentered" a child's 
perception, the better his reading ability. Since the slow and 
average readers had been matched for IQ, Elkind et ut suggested 
that "ability to decenter perception is not the same as general 
intelligence measured by a nonverbal test" (p. 55). The authors 
drew a final conclusion: 
. a simple discrimination theory of perception is not 
adequate to deal with the problem of learning the symbols 
of English phonics and that the role of 'perceptual activity" - 
mental manipulation of perceptual givens - will have to be 
taken into account to fully describe the role of perception 
in reading. 
(p. 56) 
Perceptual schematization involves ''the coordination of wholes 
and parts in such a way that both retain their unique identity without 


losing their inter-dependence" (Elkind, 1967, p. 358). Part-whole 


perception in young children aged four to nine years was studied by 
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Elkind et al. (1964). The activity was assessed by means of drawings 
in which whole figures were made of parts with independent meanings. 
Conclusions reached were that the ability to perceive parts and 
wholes increases with age; parts were perceived at an earlier age than 
wholes and the majority of the children (75 percent) had achieved part- 
whole integration by the age of nine. Elkind (1969) suggested that 
part-whole perception can be related to the logical multiplication of 
classes described by Piaget. Elkind raised questions regarding 
the Look-Say method of reading which teaches whole word recognition 
without analysis of parts: 

Successful reading ... would seem to require a true whole-part 

schematization: a good reader must be aware both of the 

independence of the individual letters and of the whole word 

while remaining cognizant of their interdependence. Only a 

true whole-part schematization of words will enable the child 

to spontaneously discover and recognize new words. 

(Elkind. 1967. 0p.) 359) 

Elkind (1969) suggested that dealing with prefixes, suffixes, 
tenses and plurals involves schematization. 

The systematic scanning of an array or pattern so as to note 
all of its particular features involves perceptual exploration 
(Elkind, 1969). The manner in which children aged five to eight 
years scanned pictorial arrays which differed in degree of strong 


Gestalt qualities such as continuity and closure was explored by 


Elkind and Weiss (1967). They found: 
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1. The exploration of an unstructured stimulus array 
became more systematic and increased in complexity 
with increasing age. 
2. The exploration of a structured array was systematic 
at all age levels tested although the pattern of 
exploration varied at successive age levels. 
(p. 559) 
These findings supported Piaget's hypothesis that "decentration" of 
perception is due to interaction of the level of maturity of the 
perceptual activities and the nature of the stimulus. Elkind (1969) 
related perceptual exploration to the logical process of seriation 
described by Piaget. Successful scanning of an unstructured pictorial 
array requires the organization of a serial order of the various 
pictures. With respect to reading: "The ability to construct spatial 
seriations ... is clearly essential for comprehending the 
grammatical significances of word order" (p. 202). 
Transport according to Elkind (1969) involves the ability 
to transfer visual stimuli over space and time and anticipation 
refers to the ability to infer a logical sequence of various syntactic 
and semantic forms. Adequate comprehension and effective rapid 
reading depend on the ability to transport and anticipate meanings 
among words and sentences (Elkind and Deblinger, 1969). Extensive 
full-scale research in the areas of transport and anticipation has 
not been carried out by Elkind. 
Elkind's investigations of perceptual reorganization, 


schematization and exploration provided support for Piaget's theory 


of perceptual development. The performance of the children was 
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determined by interaction between the nature of the stimulus 
configuration (strength of "field effects") and the "level of 
maturity of the children's perceptual activities". Many times it 
was observed that children who performed well on the "perceptual 
activity" tests were better readers than those who did poorly. It 
was also noted that training in "perceptual activities" led to 
improved performance (Elkind et al., 1965). 
Millie Almy also looked at the development of the reading 
process in the light of Piaget's theory. She suggested: 
the roots of reading can be traced in the sensori-motor 
period of infancy (0-2) to the developing pre-requisite of 
the semiotic function. At around age two the child is 
developing the ability to use mental images to represent 
reality. Just as the child who is learning to speak acquires 
a system in which a word signifies an internal representation, 
so the child learning to read must attach the representation 
to a new visual sign. 
(Almy (1972) cited by Foorman 1974, p. 182) 
Almy et al. (1966) found moderate correlation between conservation 
scores obtained by kindergarten children and their reading achievement 
in the second grade as measured by the New York Test of Reading 
Readiness and Growth. Correlation between conservation and readiness 
was .53 for middle class children and .39 for lower class children. 
Correlation between reading growth and conservation was .37 for 
middle class children and .39 for lower class children. Bearison 
(1974) reported significant correlation between the conservation 


ability of kindergarten children and their achievement with respect 


to verbal skills (word study skills, word meaning and paragraph meaning) 
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41 
as measured by the Stanford Achievement Test in grade three. 
Kaufman and Kaufman (1972) reported a correlation of .58 between a 
Piagetian Battery of number, logic and space tests and reading 
achievement on the Stanford Achievement Test. Hatheway and Hatheway - 
Theunissen (1974) found a correlation between a Piagetian Battery of 
number, logic and space tests and eenneh, ay score on the 
California Achievement Test of .54 in grade one and .57 in grade 
two. Considering the correlation of the individual Piagetian tasks 
with reading vocabulary and comprehension the authors reported the 
highest correlation between the seriation task and vocabulary and 
comprehension at the grade one level, however, the spatial task 
Showed the highest correlation with reading vocabulary and comprehension 
at the grade two level. Recently Brekke and Williams (1975) assessed 
81 grade one children for reversibility and conservation using five 
Piagetian tasks. Children who demonstrated both conservation and 
reversibility obtained higher Peading readiness scores as measured 
by the Gates McGinitie Reading Tests of Readiness Skills. In an excellent 
study, Klees and LeBrun: (1972) demonstrated that dyslexic children 
display general retardation in the acquisition of operative mechanisms. 
Dyslexics were delayed by one year compared to normal children in 
the acquisition of conservation. The same was true of performance 
on seriation tasks. Dyslexic children were very inferior in acquiring 


the notion of inclusion of classes. 
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Spatial orientation deficits and reading difficulties have 
also been linked. Harris (1957) found that slow readers were less 
able than capable readers of the same age to discriminate left and 
right on their own bodies. However, Harris reported that the 
difficulty was observed at the age of seven and had disappeared by 
the age of nine. Benton's (1959) research seems to indicate that 
instances of systematic reversal are more common among poor readers 
than instances of basic left-right confusion. Coleman and Deutsch 
(1964) gave tests of lateral dominance and of left-right discrimination 
to children aged 9.5 to 12.3 years. Normal and slow readers were 
included in the group. No significant differences between the groups 
were reported. They also found no significant differences with 
respect to the occurrence of systematic reversals in the two groups. 
Lovell, Shapton and Warren (1964) also worked with older children 
(average age 9.8 years) and unlike Coleman and Deutsch they did find 
significant differences between the ability of good and poor readers 
to discriminate left and Syne on their own bodies. Kershner (1975) 
investigated the development of conceptual spatial ability and visual 
perceptual ability in seven year old children and related such 
development to their reading ability. He found no significant 
differences in reading ability when children were grouped according 
to perceptual ability. However, when the children were grouped 
according to performance on a cognitive spatial test significant 
differences in reading ability were detected. Superior reading ability 


was related to high performance on the cognitive spatial task. 
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The Relationship Between Performance on Piagetian Tasks and 
Emotional Maturity. 


Piaget discussed the simultaneous development of cognitive 
affective activities in a series of three lectures delivered at 
Menninger Clinic in Topeka, Kansas, in 1962. 


--. in all behavior the structure is cognitive, and the 
force or economy is affective. Therefore affect cannot 
be the cause of a cognitive structure, anymore than 
intelligence can be the cause of affect, because a 
structure is not the cause of this energy, this force 
and vice versa. Between the two is a relation of 
correspondence, and not of causality. 
(Piaget; 1962b,> ps? 131). 


Further to this Piaget (1962b) said: 


1. schemata of objects and persons exist constantly 
in the cognitive relations of the child - these 
schemata are always both affective and cognitive at 
the same time. 


2. the schemata related to persons have both a cognitive 
and affective aspect, since persons are the centers 
of causality and the sources of all kinds of cognitive 
ideas as well as feelings. 


Hill (1972) questioned Piaget about the association between 


intellectual and emotional development and mentioned Piaget's 


failure to present actual data concerning the relationship. At 


that time Piaget's reply was: 


Emotional development is the driving force. Intelligence 

does not work without affective motivation. That's clear. 

By the affective aspect emotions are modified by the 
structures of intelligence. The energy factor is the 

driving force. Then there are the structural factors. It 

is the structure which interests me, not the driving force 

.-. aS an investigator the problem of knowledge has interested 


me. 
(PiagetiecitedebythHill, 1972) 
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Thus, Piaget has left it to others to investigate the link between 
affective and cognitive development and a number of researchers 
have studied intellectual development in children experiencing 
emotional behavior difficulties. 

In 1967 Goldschmid compared the performance of normal seven 
year old children and emotionally disturbed nine year old children 
on pide octal conservation tasks. The latter, who were on the average 
two years older than the normal children, were at about the same 
level of conservation. Goldschmid (1968) again compared normal and 
emotionally disturbed children with respect to conservation ability. 
In addition, he assessed their performance on the Children's Manifest 
Anxiety Scale. Actual and ideal self ratings, teacher's rating, 
socio-metric choice, parental attitude surveys and IQ scores were 
obtained. He concluded that generally children who demonstrated a 
high level of conservation were: (1) more objective in their self 
evaluation, (2) described more favorably by teachers, (3) preferred 
by sup (4) less likely to be dominated by their mothers and 
(5) generally considered more attractive and passive than children 
who performed poorly on conservation tasks. 

Possible empirical links present among cognitive, affective 
and environmental feeroce in the child's development were investigated 
by Modgil (1969). A number of variables were assessed for groups 
of emotionally stable and emotionally unstable seven year olds. 


The cognitive variable selected was the Piagetian concept of 
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conservation. Affective variables consisted of (a) the child's 
emotions as measured by the Bristol Social Adjustment Guides (Scott, 
1958) and the Rutter Scales (1967-1968); (b) anxiety as measured by an 
adaptation of Sarason's GA and TA Scales (1958) and (c) the child's 
conceptualization of his actual self as measured by an adjective 
check list. Among the environmental factors chosen were (a) the 
child's attitudes to arithmetic, school and teacher; (b) teacher 
ratings of the child and. (c) parental attitudes towards child rearing 
as measured by the Parental Attitude Survey (Shoben, 1949). In all 
29 variables were correlated and factor analysed. Results indicated: 
1. Emotionally unstable or disturbed children develop 

conservation later than normal stable children of 

the same mental age. Emotional stability and social 

order have a facilitating effect on cognitive 


functioning. 


2. Children who have a high level of conservation tend to 
see themselves more objectively and are more reflective. 


3. Children who score high on conservation tasks tend to 
possess parents with less dominating, ignoring, 
possessive attitudes. 


4. Over and above the association of low conservation with 
unfavorable parental attitudes there is a specific 
association with high dominance. 


5. There was little evidence that a child's positive attitudes 


to arithmetic, school and the teacher have facilitative 
effects on conservation. 


(Modgil (1969) cited in Modgil 1974, 
pe 877) 
Recently (Lester et al., 1970; Dudek, 1972 and Dudek and 


Dyer 1972) conducted a four-year longitudinal study among 100 school 


children in Montreal. They administered an extensive battery of 
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46 
psychological tests including Piagetian tasks (conservation, 
classification, seriation, space), the Cattell Early School 
Personality Questionnaire and the Rorachdch Test. The study reported 
excellent justification for the authors’ hypothesis that children who 
showed a faster rate of intellectual maturation would be more mature, 
stable and emotionally healthy. 

Pimm (1974) conducted several interesting investigations that 
related performance on Piagetian conservation tasks to emotional 
behavior problems in children. In one study the conservation skills 
of emotionally disturbed children from special classes were compared 
with those of normal children, of the same age. A second study 
investigated conservation ability in three groups of children at 
different age levels who had scored above the 90th percentile on the 
Ottawa School Behavior Check List, a screening device for 
identification of emotionally disturbed children, (Pimm and McClure, 
1967). Results indicated that normal Be aeee perform at a higher 
level of conservation than emotionally disturbed children of the 
same age. The emotionally disturbed children in the two studies did 
not differ significantly in their lack of conservation skills. Pimm 
noted in her studies that the emotionally disturbed children 
appeared to be more egocentric than the normal children. Piaget 
(1950) suggested that an inability to Nasoeatert may underly the 
child's failure to conserve. Pimm (1974) suggested that the 
emotionally disturbed child does not behave appropriately towards 


others because he fails to discriminate role attributes of others. 
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... Information reaching the child is assimilated only 
in terms meaningful to himself. Others are not separate 
entities, they are defined only in terms of their 
relationship to him. Cooperation is seen by Piaget as 
being the antidote to "egocentrism". However, Piaget's 
cooperation demands that the child be able to distinguish 
his own desires as separate from the external world and 
from the wishes and expressions of others. 

(pp. 202-203) 

Neale (1966) investigated egocentrism in institutionalized 
and non-institutionalized children. Considering Piaget's view that 
egocentrism is broken down by the socialization process and admitting 
that extremely poor socialization is an aspect of the emotionally 
disturbed syndrome, Neale hypothesized that emotionally disturbed 
children would show greater egocentrism than a normal control group. 
Emotionally disturbed children (aged eight to eleven) were compared 
with normal children matched for chronological age, mental age, 

IQ and sex. Piaget's "three mountain" task was selected to measure 
egocentrism. At all age levels the emotionally disturbed children 
were significantly more egocentric. Recently, Rubin (1973) 
investigated egocentrism in children in kindergarten and grades two, 
four- and six. Communicative, cognitive (private speech), role- 
taking and spatial egocentrism as well as IQ and conservation 
abilities were measured. Factor analysis revealed a single 
"decentration" factor reflecting the high inter-relationships between 
role-taking, communicative and spatial egocentrism and conservation. 


The loading of mental age and chronological age on the factor 


suggested that experience acquired with age facilitates decentration. 
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Difficulty in grasping the concept of object permanence 
has been associated with poor performance on Piagetian tasks by 
emotionally disturbed children (Anthony, 1956, 1966; Bell, 1968; 
Dasen et al., 1972). Lefebre (1970) reported an interesting case 
of an emotionally disturbed boy (age, 10 years 6 months; Binet IQ, 
90) who was experiencing severe academic problems. Using a battery 
of Piagetian tasks to assess his cognitive ability, Lefebre found 
the boy to be functioning at the six year level on logico- 
mathematical and spatial tasks. Lefebre attributed the difficulty 
partly to two years of multiple foster home placement during the 
boy's early Bhecdtised It was suggested that due to the 
multiplicity of maternal figures that appeared and disappeared in 
his existence, the boy had not been able to grasp the notion of 
object permanence. Training in the concepts of equality, disequality 
and classification along with role-playing experience led to 
improved academic performance. 

Several conclusions may be drawn from the research which has 
been summarized in this chapter. The addition of Piagetian tasks 
and Piaget's 'methode clinique" to present assessment procedures, 
which rely heavily upon information from standardized psychometric 
tests, should favorably enhance our knowledge of the individual child's 
capabilities. The use of Piagetian tasks to predict academic 
achievement seems justified. The tasks would appear to yield 
reliable and helpful information as to the child's ability to succeed 


in both arithmetic and reading. The probability of a link between 
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performance on various Piagetian tasks and emotional stability 
provides support for using these tasks in exploring the nature of 


emotional disturbance as well as academic disability. 
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CHAPTER III 
THE STUDY 


The research reviewed in the preceding chapter seemed to 
provide adequate evidence to support the following statements: 

1. Piagetian tasks do to a Seen teresat extent measure 

cognitive abilities which differ from those 
assessed by standardized intelligence tests. 

2. Piagetian tasks provide Petianie prediction of 

academic achievement in reading and arithmetic. 

Se LOOK performance on Piagetian tasks is associated 

with emotional behavior problems in children. 

Few studies have looked at groups of children which had been 
initially selected on the basis of demonstrated learning disabilities. 
The purpose of the present investigation was to study the development 
of logico-mathematical and spatial concepts in children at two different 
age levels, with average intellectual potential, whose learning 
disabilities were manifested by deficits in ee or arithmetic 
or emotional behavior problems. 

The sample population identified for the investigation included 
a group of control children who were experiencing no academic or 
behavioral problems, and five groups of children who demonstrated 
learning disabilities associated with academic and/or emotional 


behavior. The groups involved in the study were as follows: 
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1. control subjects with no academic or behavior 
problems. 

2. reading underachievers only, no severe behavior 
problems. 

3. arithmetic underachievers only, no severe behavior 
problems. 

4. underachievers in both reading and arithmetic, no 
severe behavior problems. 

5. underachievers in reading and arithmetic with 
behavior problems. 

6. aul eats achieving academically who were experiencing 
sufficient behavior problems to necessitate their 
exclusion from the regular school class. 

Two groups for each of these categories of learning disabled 

and control children were included in the study: one group below a 
chronological age of 9 years and 6 months and one group above that 
chronological age. The inclusion of two different age levels in the 
study was based on the findings of recent investigators. Sabatino 
and Hayden (1970) after administering a psycho-educational test 
battery to children failing in the elementary grades suggested, 
"young children depend more upon perceptual skills as an isolated 
source of mutual learning, while older children can compensate with 
language for poorly developed perceptual behaviors" (p. 49). Other 
investigators (Bryden, 1972; Denney, 1974; Jorgenson and Hyde, 1974) 


reported similar findings with respect to the developmental pattern of 
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D2 
auditory visual integration skills in children. Whyte (1967) 
reported significant differences with respect to the relative 
importance of certain abilities measured by Piagetian tasks among 
children of different IQ levels. 

Satz et al. (1971) tested language and nonlanguage skills in 
average and disabled readers aged seven to twelve. They concluded: 
1. The age factor is a critical independent variable which 
should be examined in investigations of specific reading 

disability. 

2. “... an earlier delay in maturation may forecast behavioral 
immaturity at each successive stage of hierarchical 
development. Thus, while the child who lags in visual- 
motor integration at age 7-8 may eventually "catch up" 
by age 11-12, he may now lag in those skills (e.g., symbolic 
language) which have a later ontogenetic development. 

3. ... identification of delays in maturation at earlier ages 
(e.g. preschool) may provide valid predictors of later 


reading disability. 
(pp. 2018-2019) 


Selection Criteria for Subject Identification and Description of 
the Sample. 


Children at and below the chronological age of nine years six 
months were chosen primarily from grade three classes on the basis of 
their grade two scores on the Stanford Achievement Test (SAT) for reading 
and the Edmonton Public School Board (EPSB) test for mathematics and 
their grade three IQ scores on the Canadian Cognitive Abilities Test 
(CCAT). Children in categories 1 (control), 2 (reading disability), 

3 (arithmetic disability) and 4 (reading and arithmetic disability) 


in this age category were selected in the following way. 
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A potential reading problem was initially identified when a 
child obtained a score at or below the tenth percentile on the word 
study skills section of the SAT. If the arithmetic score in this 
case was above the 30th percentile on the EPSB test the child was 
considered to have a reading disability but to be performing within a 
normal range in arithmetic for his/her grade level. A nonverbal score. of 
85+ on the CCAT was considered indicative of normal intellectual ability 
for each of the groups included in Ehishichsonodopfeal age range. 

Since the children involved in the study were thought to be 
experiencing logico-mathematical and spatial deficits, the nonverbal 
score was used in order not to penalize them in these areas. 

A potential arithmetic problem was initially identified when 
a child scored at or below the tenth percentile on the EPSB test. If 
a score above the 30th percentile was obtained on the word study skills 
section of the SAT the child was considered to have an arithmetic 
disability but to be performing within a normal range in reading for 
his/her grade level. 

Potential disability in both reading and arithmetic was 
initially associated with scores at or below the tenth percentile on 
both of the academic achievement tests. 

The control group of children was selected on the basis of 
scores above the 30th percentile on both tests. 

Children above the chronological age of nine years six months 
were chosen primarily from grade six classes on the basis of their 


grade five scores on the Stanford Achievement Test (SAT) for reading 
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and the Edmonton Public School Board (EPSB) test for mathematics 
and their grade six IQ scores on the Lorge Thorndike Intelligence Test 
(LT). Children in categories 1 (control), 2 (reading disability), 
3 (arithmetic disability) and 4 (reading and arithmetic disability) 
in this age category were chosen in the following way. 

A potential reading disability was initially identified when 
a child scored at or below the tenth percentile on the paragraph 
meaning section of the SAT. If the arithmetic score in this case 
was above the 30th percentile on the EPSB test the child was 
considered to have a reading disability but to be performing within 
a normal range fi arithmetic for his/her grade level. A nonverbal 
score of 85+ on the LT was considered indicative of normal intellectual 
ability for each of the groups included at this chronological age 
level. 

A potential arithmetic problem ee initially identified when 
a child scored at or below the tenth percentile on the EPSB test 
and scored above the 30th percentile on the paragraph meaning section 
of the SAT. 

Potential disability in both reading and arithmetic was 
initially associated with scores at or below the tenth percentile 
on both tests of academic achievement. The control group of 
children was selected on the basis of scores above the 30th percentile 
on both achievement tests. In all cases and at both age levels the 


current academic performance of the children was verified with the 
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classroom teacher before a final decision to include them in the 
study was made. Occasionally the academic performance of children 
selected for the study on the basis of the SAT, EPSB, CCAT and LT 
tests was considered by the home room teacher to be at grade level. 
These children were therefore dropped from the study and in several 
cases children recommended by teachers as fitting the criteria for 
disability were included in the investigation. A full description 
of the subjects’ age, IQ score, IQ test, achievement tests, scores 
etc. is included in Appendix C. 

At both age levels, children who were underachieving in both 
reading and arithmetic and who were experiencing behavior 
difficulties were selected from the rece Classes of the Edmonton 
Public School System. These classes were designed specifically for 
such children in order to provide a et Ne and environment that 
would hopefully enable es to compensate for their learning 
disabilities and facilitate their return to regular school classes. 
Performance judged by the home room teacher to be well below expected 
grade level in reading and arithmetic and a performance IQ of 85+ 
on the Wechsler Intelligence Scale for Children (WISC) served as the 
selection criteria for this group. 

Children at both age levels who were achieving academically 
but who had sufficient behavior problems to necessitate their 
exclusion from regular classrooms were selected from the Emotionally 
Disturbed Unit of the Glenrose Hospital School in Edmonton. The 


current academic performance as assessed by the homeroom teacher and 
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a performance IQ of 85+ on the WISC served as the criteria for 
selecting these children. 

An attempt to identify ten subjects in each category at 
both age levels was made. After eee nau the records of approximately 
4,000 children most of the subjects were located in 16 different 
schools. However, it was not possible to identify ten subjects in 
each category. The numbers of subjects tested in the investigation 
is outlined in Table 1. The description of the sample by sex, 


chronological age and IQ is included in Table 2. 


TABLE 1 


NUMBERS OF SUBJECTS TESTED 


Type of Learning Disability 


(Behavior! Reading & | Reading, ,Control 
“Arithmetic) Arithmetic! Group 


& Behavior | 

Below nine 

years six 
months 


Above nine 
years six 
months 


N below nine years six months = 55 


N above nine years six months = 62 


Total -N: = 117 
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A battery of Piagetian tasks was administered to investigate 


the development of logico-mathematical (classification and number) 


and spatial concepts. The battery included the following tests: 


A. Mathematical Cancepts. 
1. Conservation of Number. 
2. Seriation. 

B. Classification Concepts. 
1. Additive Composition of Classes. 
2. Multiplicative Classification. 
Bn Dees Principle. 

C. Tests of Spatial Development. — 


1. Concepts of Left and Right. 


2. Localization of Topographical Positions. 


3. Coordination of Perspectives. 


The Conservation of Number test was developed by Lovell (1961); 


the Seriation test was that of Almy (1970); the three classification 


tests (Additive Composition, Multiplicative Classification and the 


Duality Principle) were developed by Whyte (1967). 


The three tests of 


spatial development were devised by Laurendeau and Pinard (1970). 


The tests are fully described in Appendix A. The tests for logico- 


mathematical concepts with one exception measure concepts which 


develop during the preoperational and concrete operational periods and 


generally during the chronological age range from three to eight or 


nine years. The test for the Duality Principle includes a concept 
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whose development extends into the formal operational period. The 
tests of spatial development cover a developmental period ranging 
from four years to approximately thirteen years of age (Laurendeau 


and Pinard, 1970). 


Procedure. 
The test battery was individually administered to each subject 

by the writer and the responses recorded verbatim. The tests were 
administered in a constant order, i.e. Conservation, Additive Composition 
of Classes, Multiplicative Classification, Seriation, Duality principle, 
Concepts of Left and Right, Localization of Topographical Positions 
and Coordination of Perspectives. The stage of development was assessed 
from the recorded data. A full description of the various test stages 
is given in Appendix B. For statistical analysis the stage of 


development was converted to a numerical scale as follows: 


Stage of Development Period of Development Numerical Value 


0 No response, presumably i 
sensorimotor period 


IA 2 

TB ora 3 
Preoperational 

IIA 4 
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IIIB or III vi 


IV Formal operational 8 
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Where substages are not included in stage development 


descriptions, the stage was considered to be at the second level of 


that stage, for example, in Conservation of Number the stages are 


I, If, III but in the Concepts of Left and Right the stages are 


IA, IB, IIA etc. 


The developmental stages and numerical scores for all subjects 


are included in Appendix C. Ten percent of the test protocols were 


randomly selected for evaluation and assessment by an independent 


examiner. 


The percentage of agreement between the original 


investigator and the independent examiner was 91 percent. 


Questions for Investigation. 


The study was designed to investigate the following questions: 


xe 


Will the developmental stages described by Piaget 

for normal children on the various tests of 
mathematical concepts, classification and spatial 
development be observed in learning disabled children? 
Will the sequence of developmental stages proposed 

by Piaget for mathematical concepts, classification and 
spatial development be observed in the learning 
disabled children? 

Will learning disabled children classified as having 
reading or arithmetic or behavior problems or reading and 
arithmetic problems or reading, arithmetic and behavior 
problems be differentiated by stage of development on 


mathematical concept tasks? 
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4. Will learning disabled children classified as having 
reading or arithmetic or behavior problems or reading 
and arithmetic problems or reading, arithmetic and 
behavior problems be differentiated by stage of 
development on classification tasks? 

5. Will learning disabled children classified as having 
reading or arithmetic or behavior problems or reading and 
arithmetic problems or reading, arithmetic and behavior 
problems be differentiated by stage of development on 
tests of spatial development? 

6: Wil ithe older children become operational on the Piagetian 


tasks but continue to experience academic difficulties? 


Analysis ofwDatar 


The data were tabulated to assess the performance of the 
various groups in terms of stage of development at two age levels 
for each of the tests. Bar graphs were then prepared depicting the 
percentage of subjects in each group at each age level who were 
clearly operational on each of the Piagetian tasks. Inspection of 
the graphs indicated that some differences might exist between the 
groups. The quantitative stage descriptions of the subjects in the 
various groups for each of the tests were then subjected to a one way 
analysis of variance (ANOV15)" and a Scheffe multiple comparison of 


means in order to determine whether significant differences between 


* : 
Program developed by the Division of Educational Research 
Services, Faculty of Education, University of Alberta. 


Oey ee 
od we Part ’ 


tases cots Mata me oso 7 oe 
salved es, bol “se to, ine: | abe a -. 
bns gatbas +0 cma tan vaed 19, stgewstan 3a pata 
sobvaded bere tate, sgalbaes Fo, eae org le tse a 

he shaadi i dee i ogB2e xd beisgaetotth od apeidoxg, i ae ni 

sane tal ths irene, oaqa 2o,areee cas ang iar 

nelaegald ‘a iro Csmobteasqo amooad nieabL a 7 nbfe oily (aw a a0 Hs nf bet 
feers luck kb slmobaos siete ho 40d eles pie a) 


yf i 
i peed 
cs me ee Pho har ary Vos, [ot eae 


eit Ao oonamrp94 aiid, sennah. 02 boiatude? oe Bitab: aT ea 
alsevel oar, sf 38 a ee to sasse io vated ai PpSe ne ; 2 | 
ads aatzohqeb baci ony stew srigatg ted -ejao% sits to dons seni! | 
1 grow ody Level sas fone 25 query tows m2 e19tdue io, ical 
“Yo mabsonqaatt gous atc #19 30 dose no Laaotsassgo viseats, | 
edd at sonidos ao welded ar.» srtaagban 2 — 
ius ‘dell Jain based Coal t ait: | 


Ay ; 


if nih jem ie 


ys 
doraseel 
Uy ; eh hae) ia at 1 
. Peat e's wD 


Ee Wn 
hy Bias Pu ey at : Pay 


62 
groups did indeed exist. The IBM 360 Computer was used to analyze 


the data’. 


Limitations of the Study. 


This study was limited in two major areas. The first involved 
the selection criteria for the subjects. Since one hour of 
individual testing time was required to administer the battery of 
Piagetian tasks, it was ABE practical to administer common intelligence 
and achievement tests to all of chemna meso upant es It was necessary, 
therefore, to rely initially upon the accuracy and validity of the 
test results available from the Edmonton Public School Board and 
the Glenrose School Hospital and finally upon the teachers' 
verifications of the subjects' academic performance and emotional 
Status. The second area in which the study was limited involved the 
small numbers of subjects tested in each category. The results 
obtained may be useful in indicating trends that exist with regard 
to the performance of certain groups of learning disabled children 
on specific Piagetian tasks and thus suggest possibilities for further 


research in order to verify the results with much larger populations. 
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CHAPTER IV 


RESULTS 


The data were analysed as follows: 

1. The stage of development for each child on each task 
was determined and the numbers of children in each 
category who performed at the various stages were 
totalled. 

2. The percentage of children who were clearly operational 
on each task was determined and graphs were drawn to 
show the percentages. 

3. A one way analysis of variance (ANOVA) was computed for 
each of the age levels to determine whether significant 
differences existed between the group means. 

NS ce - Scheffe multiple comparison of means was computed for 
each of the age levels to determine which of the groups 
differed significantly. 

The number of children at each stage on each of the various 
tasks is presented in Tables 3 and 4. Table 3 includes the tasks 
classified under logico-mathematical concepts. Table 4 includes 
the tasks classified under spatial development. Each of the tasks 


will be discussed individually. 
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Performance on the Piagetian Tasks. 
Conservation of Number. 

The Conservation of Number task was designed to test the 
child's understanding that number remains constant regardless of the 
configuration of the elements in the group. Stages I and II refer 
to the preoperational period when the child believes that the number 
will change when the elements are rearranged. At Stage III the 
child accepts that number is conserved.no matter how the elements 
are arranged. 

It is very clear from the data that the majority of children, 
both control ana learning disabled, at each level, had acquired the 
tadereending of conservation of number. Only two of 117 children 
were non-conservers. The two non-conservers were categorized as 
behavior problems. | 

The percent of children (rounded to the nearest whole 
number) who were clearly operational on each task is presented in 
Table 5. The descriptive graphs are presented in figures 1 through 
16. Almost 100 devcent Ge the children in each category at each age 
level were operational on Conservation of Number (see Table 5 and 


Figures 1 and 9). 


Seriation. 

The Seriation task required the child to arrange two series 
of pictures, each drawn to a different scale, from smallest to 
largest and to relate the two series according to their ordinal 


position. Stage I children should be able to perform this part of 
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PERCENTAGES OF CHILDREN YOUNGER THAN NINE YEARS SIX MONTHS CLEARLY 
OPERATIONAL ON PIAGETIAN TASKS 


FIGURE 3 
ADDITIVE COMPOSITION 
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FIGURE 4 
MULTIPLICATIVE CLASSIFICATION 
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PERCENTAGES OF CHILDREN YOUNGER THAN NINE YEARS SIX MONTHS CLEARLY 
OPERATIONAL ON PIAGETIAN TASKS 


FIGURE 5 
DUALITY PRINCIPLE 
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FIGURE 6 
CONCEPTS OF LEFT AND RIGHT 
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PERCENTAGES OF CHILDREN YOUNGER THAN NINE YEARS SIX MONTHS CLEARLY 
OPERATIONAL ON PIAGETIAN TASKS 


‘FIGURE 7 
TOPOLOGICAL POSITIONS 
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FIGURE 8 
COORDINATION OF PERSPECTIVES 


Control 

Reading 

Arithmetic 

Behavior 

Reading, Arithmetic 


Reading, Arithmetic, Behavior 


10 20 30 40 50 60 70 80 90 100 
PERCENT 


g Operational Performance Lea} Other Performance 


= Formal Operational Performance 


ike 
ei es ie Ta 


7) “ieee 


ae nas x 7 i 
uy : bi 7 
aly ory ata t. se 


J Phe t 
ul ‘ * ? — i 
rf ‘ i i 
4 : i i ] » , - : oF : i ye ‘J as | _ : 


' 
v9 
“ry a, 
ae | a a eel ia oe eg 
| a) rohvadet sotaomtsaca 
} 
a as 


Maleate 


; if ¢ Wee ee on 
aia Nae ee 
nah 7 
LAL oe 


IGURE 
DITIVE COMPOSITION 


jj 


0 50 
RCENT 


10,20 30%4 
PE 


ZO 
jj 


PERCENTAGES OF CHILDREN OLDER THAN NINE YEARS SIX MONTHS CLEARLY 
OPERATIONAL ON PIAGETIAN TASKS 


FIGURE 13 
DUALITY PRINCIPLE 
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FIGURE 14 
CONCEPTS OF LEFT AND RIGHT 
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the task. Stage II children should be able to match the two series 
when the Efenanté are parallel even though they are not in one-to-one 
correspondence by combining cardination and ordination systems. 

Only at Stage III can the child reorder the two series when they are 
no longer parallel. 

Sixty percent of the younger control subjects and 100 percent 
of the older control subjects were at Stage III compared to 10 
percent and 40 percent of the reading disabled children in the younger 
age category and older age category respectively. The percentages 
for the arithmetic disabled children were O and 18 percent; for the 
children with neuester problems 13 and 22 percent; for the children 
with both reading and arithmetic disabilities 11 and 25 percent and 
for the children with three disabilities (reading, arithmetic and 
behavior), the percentages were 10 and 60 (see Table 5 and Figures 
Znand™=10)* 

It is obvious that seriation ability is an important ability 
for the attainment of reading and arithmetic skills at the younger 
age level. Sixty percent of the controls were operational compared 
to-only-10,°0, 13, 11, and 10: percent for the children categorized 
as having academic or behavior deficits. One hundred percent of the 
older controll subjects were operational on this task compared to 40 
percent of the reading disabled, 18 percent of the arithmetic disabled, 
22 percent of the children with behavior problems, 25 percent of the 


children with deficits in both academic areas and 60 percent of the 
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children with deficits in all three areas. It would seem that 
seriation is a pre-requisite skill for both arithmetic and reading 
achievement and is related to the development of adequate behavior. 
It appears to be more closely related to an arithmetic disability 

or a behavior problem or to a combination of reading and arithmetic 
disabilities than to reading disability alone particularly at the 
older age level. The stage of development for the reading disabled 
children and for children with all three disabilities increased 
somewhat more from the younger level to the older level than for the 
other disability groups. The difference in percent from less than 
nine years six jones to more than nine years six months was very 
slight for the arithmetic, behavior and reading and arithmetic 
disability groups. It is difficult to explain the large difference 
in percentages between the two age groups for the children with three 


deficit areas. 


Additive Composition of Classes, 


This test requires the child to recognize a subclass as an 
integral part of the larger whole class. At Stage I the child cannot 
think simultaneously of the whole class B and the parts A and Ne The 
child at Stage II gradually realizes that the class B contains 
more elements than either A or Hee This is an intuitive discovery, 
however, and he does not assume this fact because of the inclusions 


resulting from additive composition. At Stage III, the concrete 


operational stage, the child immediately grasps that class B is larger 
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than either class A or at and can explain his answer in terms 
of additive composition. 

Eighty percent of the younger control children and 100 
percent of the older control children were operational on this 
task. The percentages of children operational at the younger and 
older age levels in the dysfunction groups were as follows: 
reading 80 and 90 percent, arithmetic 38 and 91 percent, behavior 
63 and 89 percent, reading and arithmetic 33 and 67 percent and 
reading, arithmetic and behavior 60 and 80 percent (see Table 5 
and Figures 3 and 11). 

At the younger age level 80 percent of the control children 
were operational compared to 80, 38, 63, 33 and 60 percent in 
the dysfunction groups. It appears that the arithmetic disability 
group and the combined arithmetic and reading disability group 
are most similar. Almost all of the older children were 
operational on the additive composition of classes task. The 
percentages were 100 percent for the controls and 90, 91, 89, 

67 and 80 percent for the five dysfunction groups. At this age 
level it was the combined reading and arithmetic disability group 


which experienced the most difficulty with the task. 


Nae as 
Oey . 


" fee ; 


ri "6 es ; 
i- eh DA 
96 bas movtbl, 
C an pa Me wien 
hts 20 yy poly ZO 
ys : 
, bre seamHOY ‘matty 38. tecbsera0 f : 
ad 4 Ka ) pid, . ary * 
* camel ot has nae eno nob asin’ J 6 os a | 
rorvarted Savers a bao ‘BE eenven agate r 
hon sapareg v3 ban te phemmiabes: bie 
sida?’ 208), banovnd 08 bas 8 aiid bie sutsediite ,gotbass | 
ee ried ec) NR 
| cotbttda 4 foxsuaa ee 2 sitensed 08 a oe “ or: odd th: 
5 Las : f J :. 
a Dees fa) 
; ni rnaowg 0% bas £e wae: £86. 408 a8 ‘onigaae Lar none ytoW |: 
tTidesth prseinds Pre: oft: sede & 3 shoe 
a ra9K6 9808 
quozg eotibdnert Rétbest bos Stapmigits. eatin sistant 
joa) 
pam Garkrtds aabho $iis io ‘tts, eanccelh ‘piece 
3 ; sat aii ‘eaaeels ai net ibeagnon eves it ao 
OR ila OO bas ‘nee so sae stow 
san eins aa | 
quota seated aise 
aoe i) ‘i Ere) | 
De | , : Pi yi ‘ Bat 
a mY | ," . wd are ele 
oe oo vn 
Aus t ; i ay, a my ' 
| ohn 0 


IP i a 7 an hae a" ore af 


ts, 
Multiplication of Classes. 

This task was designed to investigate the ability of the 
child to recognize that two classes may overlap with respect to their 
membership. The Stage I child cannot sort a collection of red and 
blue circles and squares into four basic groups. The material is used 
to form graphic collections. The Stage II child will usually sort 
the material into two groups, the criterion for grouping is either 
color or shape. At Stage III, the concrete operational stage, the 
child sorts the material on the basis of both criteria, color and 
shape. The child can immediately cross-classify and recognize that 
two classes may overlap with respect to membership. 

Eighty percent of the younger control children and 100 percent 
of the older control children were operational on the task. The 
percentages for reading disabled children in the younger and older 
age categories were 40 and 80 percent respectively, for the 
arithmetic disabled children 50 and 45 percent, for the behavior 
disabled children 38 and 67 percent, for children with both reading 
and arithmetic disabilities 44 and 83 percent and for the children 
with combined reading, arithmetic and behavior problems the percentages 
were 40 and 50 (see Table 5 and Figures 4 and 12). 

At the younger age level 80 percent of the control children 
were operational compared to 40, 50, 38, 44 and 40 percent of children 
in the five dysfunction groups. The percent of children 


who were operational for all the disability groups is quite similar. 
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80 
One hundred percent of the control children at the older age 
level were operational compared to 80, 45, 67, 83 and 50 percent 
of the children in the disability groups. Many of the older 
children were operational on this task. The lowest percentages 
were found in the arithmetic (45 percent) and in the combined reading, 
arithmetic and behavior (50 percent) disability groups. One 
might hypothesize that whatever is causing the arithmetic disability 
might be a significant factor in the problems experienced by the 
children with the combined reading, arithmetic and behavior 


difficulties. 


The Duality Principle. 


Success with this task depends upon the ability of the child 
to relate subclass to class when there are multiple classes. The 
child must also be capable of dealing with a hierarchy of classes, 
for example, ducks< birds< animals. In addition, the child must 
also be able to handle the negation of classes and subclasses. At 
Stage I the child is capable of spontaneous classification. The 
child at Stage II can sort into subclasses. At Stage III, the 
concrete operational stage, the child can handle the inclusion 
relation but not the negation of classes and subclasses. This 
test includes a formal operational stage, Stage IV, and at this level 


the child can adequately deal with all aspects of the task. 
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At the younger age level, with one exception, no children 
were functioning at the concrete operational or formal operational 
stages of this test. The exception was one child in the behavior 
disability eenee (see Table 5 and Figure 5). At the older age 
level 90 percent of the control children were at the concrete 
operational stage and 80 percent of this group were at the formal 
Operational stage. Twenty percent of the reading disabled children 
and ten percent of the children in the combined reading, arithmetic 
and behavior disability group had reached Stage III, concrete 
operations. None of the other children at this age level were 
operational on the task (see Table 5 and Figure 13). It appears 
that the older control children were able to advance in logical 
thinking skills (90 percent concrete operational and 80 percent 


formal operational) but no disabled child could accomplish this. 


Concepts of left and right. 


This task investigates some of the elementary concepts of 
projective space. During Stage I the child can only designate the 
parts of his own body in terms of left and right. At Stage II the 
child can correctly designate left and right on the body of a person 
facing opposite. At Stage III the child can consider the concepts 
of left and right as relative and from the point of view of things 
themselves. The relationships of left and right among three objects 


placed in front of the child are understood. This is the stage of 


concrete operations. 


fa pia: | 


= 


ta ie 


ovina 8 G a pe bine ra nna oa a 
~ faodge at eae 03) eit ated garb PtH pen a 


mis oa 


Peer? OR bine: twookawiebge: ‘wstresdh: dander oe al Liste a 
e 


poids delbteedaoe ‘Bives, bits dibindwety on 280 cracazontan 2 


. ‘t 


Tes 
a 


a 
4 ; - Lihay i d= xt anf im (2 4 * wal rip 
y . ’ im 
eae) hi nd 


1 get nseaptewh ine, Aree 2 biti et i. age. 
ots 1 sghse ae: pitger baa ddar ona 

npateq & to. gbod act ro sear bre. bab 

edaaonen ae bakes si - bhi et Re 

, pe ee ae atog, sar i 


iy a. 

a WoaeO ti Apel 2 Pill 

ed ears! ge i si ‘ $He S2eh. 4 re. avy 

| mite Be Ae ai a : mp oe di Brats sf iiss 
et | £ és} at, 2D | i‘ 7 if af eatin : bet 4 is re ; - . 7 < : ce : i 4) i 
7 | = | a ha ae , ie , b y i co ne | : als 
4a, oe Als ee tn i4 ai) ny Wa, 


: 


ks (= 
{ ‘ RB ; : a 
i i ‘ : a A : 
| j Le : Pity we hai 
| ey ie A ha 
‘ _ ri ue wi a » oo ews 


82 

Forty percent of the younger control children and 90 percent 
of the older control children were operational on this task. The 
percentages of children operational at the younger and older age 
levels respectively in the dysfunction groups were as follows: 
reading 10 and 50; BE. 0 and 36; behavior 13 and 44; reading 
and arithmetic 0 and 17 and reading, arithmetic and behavior O and 
30 percent (see Table 5 and Figures 6 and 14). 

At the younger age level 40 percent of the control children 
were operational compared to 10, 0, 13, O and O percent in the 
disability groups. The majority of the younger children had not 
reached the piece of concrete operations. Piaget (1928) 
suggested that children often did not become operational on this 
task until the age of eleven or twelve years and this was 
substantiated by Laurendeau and Pinard (1970). No doubt this 
accounts for the small number of the younger children who were 
operational on this task. At the older age level 90 percent of the 
control children were operational compared to 50, 30, 44, 17 and 
30 percent in the disability groups. The lowest percentages were 
found in the arithmetic (36 percent); reading and arithmetic (17 
percent) and the reading, arithmetic and behavior (30 percent) 
disability groups. The similarity of the three groups containing 


arithmetic disabled children should be noted. 
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Localization of Topographical Positions, 


This test was designed to investigate the development 
of projective spatial relationships in children. At Stage I the 
child succeeds only with problems that require topological solutions. 
At Stage II the child solves problems that involve the projective 
relations of left-right and paforesbeninds Performance, however, is 
limited by the egocentrism of the child. At Stage III the child is 
capable of the operational coordination Dpigeciectice relations. 

The problems at this stage deal with the relationships of left- 

right and before-behind when one Beeue identical landscape boards 

has been rotated. The child is capable of the necessary coordinations 
and reversals required for success. 

All of the younger control children and all of the older 
control children were operational on this task. The percentages of 
children operational at the younger and older age levels 
respectively in the dysfunction groups were as follows: reading 40 
and 90; arithmetic 63 and 82, behavior 50 and 78, reading and 
arithmetic 34 and 75 and reading, arithmetic and behavior 50 and 90 
percent (see Table 5 and Figures 7 and 15). 

At the younger age level 100 percent of the control children 
were operational compared to 40, 63, 50, 34 and 50 percent in the 
dysfunction groups. The lowest percentages were in the reading 


(40 percent) and reading and arithmetic (34 percent) disability groups. 
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At the older age level 100 percent of the control children were 
operational on the task compared to 90, 82, 78, 75 and 90 percent 
in the disability groups. The majority of older disabled children 
are operational. They seem to have outgrown the problems experienced 


on this task by the younger disabled children. 


Coordination of Perspectives. 


Piaget (1928) designed his classic "three mountains" experiment 
to investigate the ability of the child to adopt different viewpoints. 
The Coordination of Perspectives is an advanced concept of projective 
space. At Stage I the child is completely egocentric and unable to 
consider any viewpoint other than his own. At Stage II partial 
decentration occurs. The child seems to be aware of perspectives 
other than his own, however, he often cannot justify the non- 
egocentric responses he makes. Stage III is one of operational 
coordination. The child no longer makes egocentric errors. He is 
aware of the perspectives of others and can justify the choices he 
makes. | 

Twenty percent of the younger control children and 90 percent 
of the older control children were operational on this task. The 
percentages of children operational at the younger and older age 
levels respectively in the dysfunction groups were as follows: 
reading 0 and 60; arithmetic 0 and 18; behavior 25 and 56; reading 
and arithmetic 11 and 16 and reading, arithmetic and behavior 0 and 


20 percent (see Table 5 and Figures 8 and 16). At the younger age 
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85 
level 20 percent of the control children were operational compared 
to 0, 0, 25, 11 and O percent in the disability groups. The 
majority of children at this age level were preoperational on 
the task and there was little difference between the groups. At 
the older age level, however, 90 percent of the control children 
were operational on the "perspectives" task compared to 60, 

18, 56, 16 and 20 percent in the dysfunction groups. Lowest 
percentages were found in the arithmetic (18 percent), reading and 
arithmetic (16 percent) and reading, arithmetic and behavior (20 
percent) disability groups. In each case arithmetic disabled 


children are involved. 


Statistical Analysis. 


A one-way analysis of variance (ANOVA) was computed to 
determine whether significant differences existed between the 
group means at both age levels for the following eight variables: 
Conservation of Number, Seriation, Additive Composition, 
Multiplicative Classification, Duality Principle, Concepts of Left 
and Right, Topographical Positions and Coordination of Perspectives 
(Table 6). A Scheffe multiple comparison of means was carried 
out for each variable at both age levels to determine between which 


groups the differences were significant (Tables 7 and 8). 
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TABLE 6 


RESULTS OF ONE WAY ANALYSIS OF VARIANCE FOR EIGHT 
VARIABLES FOR SUBJECTS AT TWO AGE LEVELS 


Variable 
Conservation 
of Numberl 
Seriation 
Additive 
Composition 


Multiplicative 
Classification 


Duality 
Principle 


Concepts of 
Left and Right 


Topographical 
Positions 


Coordination of 


Perspectives 


Younger than 9:6 Older than 9:6 
MS df F P | MS df F Ea 


5 2.01 
56 

5 >.05 
56 

5 2 OD 
56 

5 0.0000 
46 

5 0.0380 
56 

5 0.1649 
56 

* 

5 0.0004 
56 


* ‘ 
differences significant at .05 level or less 


yalies not computed since all groups except two had 
zero variance 
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TABLE 7 


SIGNIFICANT RESULTS OBTAINED FROM SCHEFFE MULTIPLE 
COMPARTSON OF MEANS FOR SUBJECTS YOUNGER THAN 
NINE YEARS SIX MONTHS 


Variable Groups Compared 


Control and 
Arithmetic 


Seriation 


Control and Reading 


Topographical Positions 
and Arithmetic 


Control and Reading, 
Arithmetic and 
Behavior 


Coordination of 
Perspectives 
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TABLE 8 


SIGNIFICANT RESULTS OBTAINED FROM SCHEFFE MULTIPLE 
COMPARISON OF MEANS FOR SUBJECTS OLDER THAN NINE 
YEARS SIX MONTHS 


Variable Groups Compared 


Control and Arithmetic 
Control and Behavior 
Control and Reading 
and Arithmetic 


Duality Principle Control and Reading 
Control and Arithmetic 
Control and Behavior 
Control and Reading 
and Arithmetic 
Control and Reading, 
Arithmetic and 
Behavior 


Control and Reading 
and Arithmetic 


Coordination of Control and Reading 

Perspectives and Arithmetic 
Control and Reading, . 
Arithmetic and 
Behavior 
Reading and Reading 
and Arithmetic 
Control and 
Arithmetic 
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It should be mentioned that the ANOVA revealed significant 
differences between the group age means at the less than nine years 
six months age level (F = 3.47, p = .0092). The Scheffé test 
indicated that significant differences (p = .0958) existed between 
the age means for the behavior disability group and the combined 
reading, arithmetic and behavior disability group. Scheffe has 
recommended that due to the rigorous nature of his test differences 
<r 10 should be considered significant (Winer, 1962). There was no 
significant differences eeeneen the age means at the greater than 
nine years six months age level. 

No uteri ied cate differences between the groups at either age 
level were found on the Conservation of Number task. Significant 
differences were found at both age levels for the Seriation task 
(younger age level, F = 2.84, p = .00595; older age level, F = 4.575, 
p=<.01). The Scheffe test indicated significant differences 
between the control group and: 

t the arithmetic disability group at the younger age 
level (p = .0595). 

2. the arithmetic disability group at the older age 

level (p <.01). 

3. the behavior disability group at the older age level 

(preeo).. 
4. the reading and arithmetic group at the older level 


(p <.10). 
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The ANOVA did not reveal any significant differences between 
the group means at either age level fon Additive Composition of Classes. 
Significant differences were indicated by the ANOVA at the older 
age level for Multiplicative ClasssPteatton (p <.05). The Scheffé 
test, however, did not detect significant differences between the 
group means for the multiplicative classification test at a 
probability level <.10. The ANOVA revealed significant differences 
formthe Duality “Principletat the tolder*age-lévelr (P= 14517 5%"p = 70000). 
The Scheffé test indicated significant differences between the control 
and: 

Peesthe eda disability group (see OOD): 

2. the arithmetic disability group (p = .0000). 

3. the behavior disability group (p = .0000). 

4, the reading and arithmetic disability group (p = .0000). 

5. the reading, arithmetic and behavior disability group 

(p = .0000) 

The ANOVA revealed significant differences between the group 
means for the younger children on two spatial tasks: the Localization 
of Topographical Positions (F = 2.82, p = .0256) and Coordination of 
Perspectives (F = 3.19, p.= .0142). For the Localization of Topograph- 
ical Positions the Scheffé test detected significant differences 
between the control and the combined reading, arithmetic and behavior 


disability group (p = .0958). The Scheffé test also detected 
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significant differences on the Coordination of Perspectives test 
between the control and the combined reading, arithmetic and 
behavior disability group (p = .0332). 

At the older age level the ANOVA detected significant 
differences between the group means on two spatial tasks: the Concepts 
of Left and Right (F = 2.55, p = .9380), and the Coordination of 
Perspectives (F = 5.37 p = .004). The Scheffé test detected 
significant differences between the control group and the reading and 
arithmetic disability group (p = .0887) on the Concepts of Left and 
Right test. For the Coordination of Perspectives task, significant 
differences wane detected by the Scheffe test between: 

1. the control and reading and. arithmetic disability 

group (p = .0038). 
2. the control and the reading, arithmetic and behavior 
disability group (p = .0445). 
3. the control and the arithmetic disability group (p = .1078). 
4. the reading disability and the reading and arithmetic 


disability group (p = .0639). 
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CHAPTER V 
CONCLUSIONS 


This study was designed to investigate specific questions 
regarding the performance on various Piagetian tasks by groups of 
children characterized by different types and combinations of 
learning disabilities. One hundred and seventeen children were 
involved in the investigation. Twenty of the children served as 
normal controls and 97 of the children were learning disabled. The 
learning disabled children were identified as belonging to five 
different cae lneien groups: (1) reading disability, (2) arithmetic 
disability, (3) behavior disability, (4) reading and arithmetic 
disability and (5) reading, arithmetic and behavior disability. 

A control group and five dysfunction groups were identified at two 
age levels, one younger than nine years six months, one older than 
nine years six months. A battery of Piagetian tasks including 

tests for mathematical, classification and spatial concepts was 
individually administered to each child. In general, the analysis of 
the data presented in the preceding chapter indicated that: 

1. The developmental stages described by Piaget for the 

tasks used in this study were observed in the learning 
disabled children. 

2. In some cases, there was a departure from the hypothesized 


sequence of development postulated by Piaget for the tasks. 
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3. Some significant differences existed between the 
performance of the control and dysfunction groups on 
some of the tasks. 

4, A number of older children were operational on the 
Piagetian tasks but continued to experience learning 
difficulties. 

The questions proposed for investigation will now be 

eensiuerad. 

QUESTION 1: Will the developmental stages described by Piaget 

for normal children on the various tests of mathematical concepts, 
classification S68 spatial development be observed in learning 
disabled children? | 

The results indicated that the children in the 

dysfunction groups did manifest the developmental stages 
described by Piaget for the tasks included in this study. 

The performance of the learning disabled children at the various 
stages did not differ from that of the control groups at either 
age level. 

QUESTION 2: Will the sequence of development proposed by Piaget 
for mathematical concepts, classification and spatial development 
be observed in the learning disabled children? 

The majority of learning disabled children did follow the 

developmental sequence described by Piaget. Departures from this 


hypothesized sequence, however, occurred at both age levels in the 
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94 
tests for the Duality Principle, the Localization of Topographical 
Positions and the Concepts of Left and Right. These results are 
summarized in Table 9. Laurendeau and Pinard (1970) mentioned that a 
number of subjects in their study had demonstrated irregular 
developmental sequences on Piagetian spatial tasks. However, the 
protocols for these subjects were omitted from the final analytical 
report since Laurendeau and Pinard attributed the performance to 
accidental factors. Since 29 cases of altered developmental sequence 
were observed in the present study the writer is unwilling to consider 
the occurrences accidental. The tests in which these differences were 


noted will be discussed individually. 


The Duality Principle. 


Three children at the younger age level, one in the control 
group and two in the reading disability group, demonstrated an 
altered sequence. At the older age level one child in the behavior 
digebalicy group and one in the arithmetic disability group exhibited 
the same problem. In all cases the children answered the Stage IV 
questions which demonstrate an understanding of the duality principle 
which exists between the ordering of classes and the ordering of 
their complements as expressed by Ayeita) - (not. A)> (not. B). 
These same children, however, did not supply adequate answers for the 
Stage III general inclusion questions which indicate an understanding 
that the class of animals (B) includes the class of birds (A) which 


includes the subclass of ducks (at) as expressed by CON eB) 
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TABLE 9 


NUMBERS OF SUBJECTS IN VARIOUS DYSFUNCTION GROUPS AT TWO AGE 
LEVELS WHO DEPARTED FROM EXPECTED DEVELOPMENTAL SEQUENCE ON 
TESTS OF DUALITY PRINCIPLE, LOCALIZATION OF TOPOLOGICAL 
POSITIONS AND CONCEPTS OF LEFT AND RIGHT 


Chronological 
Age Level 
(years and 

months) 


Concepts 
of Left 
and 
Right 


age Duality 


Principle 


Topographical 
Positions 
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The verbal replies of these children did not differ from the replies 
of children who followed the postulated sequence. In the writer's 
opinion the children may have been distracted by the test materials. 
When answering the inclusion questions the attention of the child was 
focused on the pictures of ducks, other birds and farm animals. When 
answering the duality questions the child did iothidls ortveanetaids so much 
on the pictures but tended to be more contemplative. This thoughtful 


attitude may have provoked the success with the duality questions. 


Localization of Topographical Positions. 


Nine of the younger children, three in the reading disability 
group, two in the arithmetic disability group, one in the behavior 
disability group and three in the combined reading and arithmetic 
disability group did not follow the expected pattern of development 
for the Localization of Topographical Positions task. At the older age 
level, five children, one in the reading disability group, one in the 
behavior disability group and three in the combined reading and 
arithmetic disability group also departed from the developmental 
pattern postulated by Piaget. In all fourteen cases the children had 
reached stages IIA and IIIA but not IIB. Since Laurendeau and Pinard 
(1970) had reported a number of instances in which subjects tested by 
them had performed in a similar manner, the examiner in this study 
was alert to the possibility of such an occurrence. The children 
achieved the required proportion of the seven easiest problems 


involving left-right relationships before (Stage IIA).and after 
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(Stage IIIA) rotation of a small landscape board. At Stage IIB, 
however, they failed the five most difficult problems involving the 
coordination of the projective relationships of before-behind and 
eee ee when the landscape was not rotated. At both substages 
IIA and IIIA of this test topographical cues (e.g., neighborhood, 
enclosure, surrounding etc.) are extremely helpful in enabling the 
child to properly position his "man" on the landscape. Laurendeau 

and Pinard (1970) eee that the child performs on an egocentric 

level at substages IIA and IIB with a reduction of egocentricity 
beginning at IIB. A more general decentration occurs at substages 

IIIA and IIIB aeuche child demonstrates an increased ability to reverse 
the left-right, beforeebehind dimensions. The performance of these 
children on the other spatial development tasks merits attention at 
this point. Of the fourteen children discussed here, seven were 
completely egocentric on the Coordination of Perspectives task which 

is purported to be a more difficult test, six demonstrated partial 
decentration and one was operational on the task. Since half of the 
children were indicating signs of at least partial decentration on 

the "perspectives" test the writer suggests that the performance of 
these children on the Topographical Positions test may be attributed 
more to their strong dependence on topographical cues than to the degree 
of their egocentricity. Regarding the performance of these children on 
the Concepts of Left and Right task only one child was operational and 


half of them were only at Stage IB (subject understands the designation 
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98 
of left and right on his own body). On the Concepts of Left and 
Right test the majority of children performed poorly, yet they seemed 
able to deal with these relationships on the Topographical Positions 
test. These results would also appear to support the argument for 
the strong influence of topographical cues on these children. Piaget 
(1928) postulated that the child first grasps spatial relationships 
that are topographical in nature. Perhaps these particular children 
are for some reason experiencing a developmental lag with respect to 


the projective and Euclidean spatial relationships. 


Concepts of Left and Right. 


Five children at the younger age level, one in the control group, 
two in the reading disability group, one in the arithmetic eee 
group and one in the combined reading avinhmebicsand pyaatele 
disability group presented a developmental sequence on the Concepts 
of Left and Right test that differed from the expected pattern. The 
same was true of five children at the older age level, one in each of 
the dysfunction groups. In two cases Stage II, the correct designation 
of left and right on the person standing opposite to the subject, 
preceded Stage IB, the correct designation of left and right on the 
subject's own body; in one case Stage IIIA, the recognition of the 
relative positions of three visible objects preceded Stage II; in 
three cases both Stages IIIA and IIIB, the recognition of the relative 
positions of three concealed objects, preceded Stage II; in one case 


Stage IIIB preceded both Stages II and IIIA and in three cases Stage IIIB 
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preceded Stage IIIA. In attempting to find an explanation for the 
rather erratic performance of these children their success with 
other spatial tasks was considered. Among the younger children, 
three were preoperational and two were operational on the Topographical 
Positions task; four were completely egocentric and one showed signs 
of partial decentration on the Coordination of Perspectives task. 
Among the older children, four were operational on the Topographical 
Positions task and one was preoperational. Two were operational and 
three indicated partial decentration on the "perspectives" task. 
Piaget (1928) linked the ability of the child to handle the concepts 
of left and ight with the degree of egocentrism existing within the 
child. Among the five younger children perhaps the lack of decentration 
from their own viewpoint may in some way account for their uncertain 
performance. However, one might question whether this is true to 
the same extent with the older children. Their performance on the 
other spatial tasks seems to indicate a capacity to deal with cognitive 
Space. Perhaps some other type of perceptual factor is involved here. 
specatieaiise the child may have a developmental lag in one or more 
areas of what Piaget refers to as perceptual space which is directly 
affecting performance on this test of representational space. 

In summary, the majority of children included in this study did 
follow the same sequence of stage development postulated by Piaget. 
Further research is required to determine the reasons for the failure 


of several children to do so. 
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QUESTION 3: Will learning disabled children diagnosed as reading 
or arithmetic or behavior problems or reading and arithmetic or 
reading, arithmetic and behavior problems be differentiated by stage 
of development on mathematical concepts tasks? 

The one way analysis variance indicated no significant 
differences between the groups at either age level for the 
Conservation of Number test. The fact that the vast majority of 
children in this study were conservers can probably be related to 
the age range (six years nine months to fourteen years) of the 
children. At both age levels the ANOVA detected significant 
differences between the group means for the Seriation task. The 
Scheffé test found significant differences between he control group 
and Pea ine rit disabled group at the younger mee level and at 
the older age level significant differences were present between the 
control group and each of the arithmetic, behavior and combined 
reading and arithmetic disability groups. 

The arithmetic dysfunction group at both age levels experienced 
great difficulty with the Seriation task. Operational seriation 
according to Piaget (1952) involves the synthesis of cardination and 
ordination and is independent of changes in the field of LER Te 
The child must coordinate hae additive and subtractive aspects of 


two inverse relations s»t ands<t. The relations involved have 


ls) . | 43 | A ay 
> iver, i, ; fl 
4 ; ie MY: i) ) iM 
: 7 ny; : Me 
5 ww i te 
4 A : " Ts 7 ay 
; Ons i! A ‘ m4 \ i 
\ gakbess se. bea Ome ie: 
‘ys iain . ' 


+0 bs salen a a om 
eg 8 bn 8 


ax 9 oo do 
ogate xd beta a a so idora oe 
i eo 


Ae be 
ie huh .’ 1 Petass erqgonea. Ue ss 


* 


vib rT 


ii “” : ; : mR Me 
“3ngo 23 bag sabato sania 


a saa a _ wits: 


* 


MA 


aris +03 devel 
20..¥3.510 vay tesyv, oil es a2.3 $303 ‘wit — 
No ae oe ‘ a oe) / ora 
nt hotalsy od. eldedinng a ay areytepAo areas . 
( 2) , yf . i‘ 
ef? to (ate % fea riot oa adaniom sari inet iadas alta 


rd, 


' 


| ah 


Inpok ts, Te te ha sous ATOMA. orta ad 


‘ ad thy J 


ad? -.d¢e2 nok selsas, adn ok * sansn | 


= Sa Tews md 
{ ae ‘hms wi i " af if 4 : my 
quoty lorttno> eda meauied sano nas! ighe Dim 
Ne) ; hk dal 4 Tia 
ig M i j - iy 


in bois leval oge x uO os te. ig bale rea att 


L=A) 


ay ‘o ~ a bee 
' od? meewied Snegexd 275m. asandixat ah amesidhaghh teva ai ms 


< benidmas bus zolvaded satamisine ad’ to ome bees, dal om ne : 
Nee } i ace ~ 
ls mquery - Hiidaetb: stasadaran b 


2 U ee 


waste ax, alevel 9: og8 d3od aa due snobs oe 


ae AE a 15 
notisizes Lacot 4071840 tens. heen 
i see ; f ve i - 
bok aoktan tbhxs9 no Renee ie eA, 
I ae to ad mn 
.toligsoreg 26 Lanta a 
30 e30eqeRn avizs 
evad bavioval ® 
- ¢ ; 
Fi} “i Pe 
vi ie ¥ ; F 
; iy : 
AWor f 


101 
become reversible. The child who is not operational on the Seriation 
task may not grasp the relationship between 8 = 3+5 and 8-3 = 5. 

This could account for part of the problem experienced by the 
arithmetic group. The Scheffé test also detected significant differences 
between the control group and the arithmetic and reading dysfunction 
group on the Seriation task. The previous discussion relating poor 
performance on the Seriation task to arithmetic may also pertain to this 
group. Elkind (1969) had suggested that poor performance on the 
seriation task might be related to reading difficulties: ''The ability 
to construct spatial seriations ... is clearly essential for 
comprehending eneveraanisticet significances of word order" (p. 202). 
The control group and the behavior disability group also 
differed significantly at the older age level on the Seriation task. 
The (Lester et al., 1970; Dudek, 1972 and Dudek and Dyer 1972) research 
had indicated that children with behavioral problems might experience 
difficulties with the Seriation task. Piaget (1952) stressed that 
flexibility and reversibility of thought is necessary for operational 
seriation. Flexibility of thought implies the ability to consider 
problems from different points of view and thus would seem to be linked 
to egocentrism. However, of the seven children in this group who 
were preoperational on the Seriation task five were operational on 
the "perspectives" task indicating that they could look at problems 
from different viewpoints. It is probably a factor other than 


egocentrism that is delaying operational seriation in these children. 
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QUESTION 4: Will learning disabled children diagnosed as reading 
or arithmetic or behavior problems or reading and arithmetic or reading, 
arithmetic and behavior problems be differentiated by stage of 
development on classification tasks? | 

No significant differences were detected by the ANOVA for 
classification tests among the younger children. At the older age 
level the ANOVA detected significant differences for the tests of 
Multiplicative cihetneuanees. and the Duality Principle. 
The Scheffe test, however, did not detect any significant differences 
between group means on the Multiplicative Classification test at a 
probability level <.10. For the Duality Principle, however, the 
Scheffe’ indicated significant differences between the control and all 
of the dysfunction groups. All of the older control children but two 
had reached the formal operational stage for the Duality Principle. 
None of the 52 older children in the dysfunction groups were formal . 
operational and only three of them had reached Stage III where they 
demonstrated an ability to handle the general inclusion questions. 
Of the remaining learning disabled children, 36 were at Stage II, 
able to handle straight negation questions and 13 at Stage I, only 
able to achieve the spontaneous classification of the animals. The 
development of the logical structures required to cope with the Duality 
Principle test appears to be delayed in the vast majority of older 


learning disabled children involved in this study. 
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QUESTION 5: Will learning disabled children diagnosed as reading 
or arithmetic or behavior problems or reading and arithmetic or reading, 
arithmetic and behavior problems be differentiated by stage of 
development of spatial tasks? 

The ANOVA detected significant differences between 
the group means of the younger children for two of the spatial tasks, 
Localization of Topographical Positions, and Coordination of 
Perspectives. At the older age level the ANOVA detected significant 
differences for the Concepts of Left and Right and the Coordination 
of Perspectives. 

At the younger age level, the Scheffe test revealed significant 
differences between the control group and the reading and arithmetic 
disabled group on the test for Topographical Positions. 

All of the control children were operational on the task but only 

one third of the learning disabled children had achieved this status. 
The children with the combined reading and arithmetic disability 

were obviously experiencing much difficulty in attempting to coordinate 
the left-right and before-behind relationships that this task presents. 
Three of the children in this dysfunction group also departed from the 
developmental sequence expected for the task. As mentioned previously, 
the ability to deal with the Localization of Topographical Positions 
test has been related to the egocentricity of the child and it involves 
the child's ability to handle the concepts of left and right. All of 


the control children showed signs of at least partial decentration on 
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"perspectives" task, but this was true of only four of the nine 
children in the dysfunction group. Four of the ten control children 
were operational on the Concepts of Left and Right but none of the 
dysfunction children were operational on this task. Perhaps the 
weak concepts of left and right and the high degree of egocentricity 
iaerieneed the performance of the disabled children on the 
Topographical Positions task. The influence of these two factors 
may have outweighed the influence of the topographical cues present 
in the task. The Scheffe test also indicated significant differences 
at the younger age level between the control group and the combined 
reading, aatonmetté and behavior disability group on the Coordination 
of Perspectives test. Whereas all of the ten control children 
demonstrated at least partial decentration on the "perspectives" test 
only two of the ten dysfunction children indicated any decentration. 
All of the control children were operational on Topographical 
Positions as compared with five of the ten dysfunction children. 
Again, four of ten control children were operational on the Concepts 
of Left and Right but none of the dysfunction children were operational 
on this task. It would appear that there is a developmental lag 
regarding the ability of the children with multiple handicaps at the 
younger age level to deal with cognitive space as described by Piaget. 

At the older age level the Scheffe test detected significant 
differences between the control group and the reading and arithmetic 
dysfunction group with respect to the Concepts of Left and Right 


test. Nine of the ten control children were operational on this 
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task as compared with two of the 12 children in the dysfunction group. 
Comparing the performance of these groups on the other spatial tasks, 
all of the control children were operational on Topographical Positions 
and nine of the 12 dysfunction children were operational on the same 
task. Regarding the Coordination of Perspectives, nine of the control 
group were operational and one indicated partial decentration. Of 
the reading and arithmetic disability group only two were operational, 
four more showed signs of partial decentration and six were completely 
egocentric. Compared to the control the dysfunction group shows a 
general lag in the development of cognitive space. 

Sind ea differences occurred between the older groups on 
the test of Coordination of Perspectives. The Scheffe test revealed 
differences between the control and arithmetic group, the control and 
reading and arithmetic group, the control and the combined reading, 
arithmetic and behavior disability group and between the reading 
disability and the reading and arithmetic disability group. 
Again, it is chiefly the multiply handicapped groups who are 
experiencing difficulty with cognitive space. However, it is also of 
some interest here to speculate on the importance of arithmetic 
difficulties among these children. In all cases where the control 
group differs from a dysfunction group, arithmetic is involved. 
However, there is also a significant ater ones between the performance 
of the reading disability group and the reading and arithmetic disability 


group on the "perspectives" test. It is suggested that in these older 
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children who are having sone with cognitive space, that the 
arithmetic problem is a very important factor. 

QUESTION 6: Will the older children become operational on the 
Piagetian tasks but continue to experience academic difficulties? 

The vast majority of the older control children were operational 
on all of the Piagetian tasks. Some of the children in the older 
dysfunction groups were operational on the tasks, others were not. 

The children in the dysfunction groups who were operational on the 
tasks continued to expertence Bean eaie difficulties. This would 
indicate as Lovell (1961) suggests that operational performance on 
Piagetian tasks may be necessary but not sufficient for academic 


achievement. 


Summary of Conclusions 


The major findings of this investigation were: 

1. The children called learning disabled with few 
exceptions followed the sequence of stages described 
by Piaget for logico-mathematical and spatial 
development in normal children. 

2. At the younger age level, significant differences 
existed between the performance of the control group 
and several dysfunction groups on the Seriation task, 
a test for mathematical concepts, and two of the 
spatial development tests, Topographical Positions and 


the Coordination of Perspectives. 
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At the older age level, significant differences 
existed between the performance of the control group 
and several dysfunction groups on the Seriation task, 
a test for mathematical concepts; the Duality Principle, 
a test of logical thinking; and two tests of spatial 
development, the Concepts of Left and Right and the 
Coordination of Perspectives. 
A number of the older children called esedine disabled 


were operational on the Piagetian tasks but continued 


to experience academic difficulties. 


Arithmetic appears to be the most serious type of 
disability, in that more areas of deficit seem to be 
related to it. The areas of deficit are Seriation, 


Multiplication of Classes, Concepts of Left and Right 


_and Coordination of Perspectives. When arithmetic is 


included in combined disabilities, the combined 
Aieabidittes uaualay reflect the same pattern of deficit 
as the single arithmetic disability. When arithmetic did 
not appear to be as closely related to a specific deficit, 
as in Topographical Positions, the combined disability 
reflected the single reading disability. The Koppitz 
(1971) research indicated that an arithmetic disability 

is a very serious problem. Comparing the academic achieve- 
ment of children at the time of admission to a Learning 


Disability class with their status five years later, 
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Koppitz found that pupils who were able to return 
to regular classes were better readers. No 
significant differences were found in the arithmetic 
achievement of students returning to regular classes 
and those remaining in the Learning Disability program. 
The arithmetic achievement of both of these groups, 
however, did differ significantly from that of children 
who eventually required psychiatric care. The latter 
group had also shown poor integration on the Bender 
Gestalt Test. ''Research has shown a close correlation 
exists between performance on the Bender Gestalt Test 
and achievement in arithmetic and that both are related 
to children's integrative ability and overall behavior" 
(p. 46). The results of the present study may reflect 


the problem described by Koppitz. 


Recommendations 
The following recommendations are based upon conclusions 
drawn from this study. 
1. Elementary school teachers should be made aware of the 
concepts defined by Piaget, of the tasks used to 
measure the development of these concepts and of the 
relationship between performance on Piagetian tasks 


and academic achievement. 
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More research should be carried out in terms of the 
feasibility of teaching basic Piagetian concepts and 
the manner in which these concepts could best be taught. 
It would perhaps be helpful to experiment with the 
teaching of the concepts within the context of the 
elementary curriculum and in isolation and to 
subsequently determine where maximum transfer occurs. 
The question of whether teaching Piagetian concepts will 
precipitate success in reading and arithmetic remains 
to be answered. 
The seriousness of an arithmetic disability should be 


stressed to teachers. More research is required to 


detect the specific nature of arithmetic disabilities. 


| Koppitz (1971) referred to a relationship which seems 


to exist between a basic visual motor integrative 
disability with respect to arithmetic and behavior 
problems. It is perhaps the very pervasiveness of this 
type of disability which is causing the child to be so . 
disabled. The relationship between perceptual and 


cognitive space as it pertains to arithmetic requires 


investigation. 


The results of this study can only be used to indicate 
trends which may exist as to the performance of 

children with specific learning disabilities on Piagetian 
tasks. The numbers of subjects involved in the study were 


too small to make any generalizations to a larger 
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population. This research could be extended to a 
more comprehensive investigation of larger numbers of 


children with specific types of learning disabilities. 
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Material: 


Procedure: 


122 


SCHOOL: DATE: 
CONSERVATION OF NUMBER. 


(orientation and task 1) Nine blue blocks, a box 
containing yellow blocks; (task 2) 20 blue blocks 
and 20 yellow blocks. 


Ovientation task: E presents the 9 blue blocks 
spaced out in a line. 


Py Peele be} 
E then presents the box containing the yellow blocks 


and says; 
"Make a line exactly like the blue line." 
If S has difficulty making this one-to-one correspondence, 


he is given help. When the two lines are equal in 
number, S is asked: 


"Are there the same number of blue blocks as yellow ones?" 


Following the child's answer, one blue block is removed 
and the question is repeated. 


Then, one yellow block is removed. One yellow is added 
and two blues removed. Each time the question is repeated. 


Finally the 9 blues and 9 yellows are aligned and 
equality established. 
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Comments on orientation: 


Understood throughout 
Prompting needed 
Doubtful if understood 
Other 
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task 1: 


(a) 


(b) 
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The blue blocks are pushed together: 
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S is asked: 

"What about now?" If S does not understand, rephrase 
the question: "Are there more blue blocks than yellow 
ones, or are there more: yellow than blue, or are they 
the same?" 

Response: 


"Why do you think so?" 


The blue blocks are left pushed together and the 
yellow ones are scrambled: 


Rabin ance, 
Ea eRe Ie ace 
EE geteep ctl 
eh aE es 


"What about now? Are there more blue blocks 
than yellow ones, or are there more yellow ones 
than blue, or are they the same?" 


Response 


"Why do you think so?" 
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Tasici2 : Twenty blue blocks are spread out and 20 yellow 
blocks are lined up one-to-one correspondence 


MALE AEE EEE EEE IEE 
aR Ral) a | a 


(a) Understanding of equality is checked: ''Are 
there the same number of blue blocks as 
yellow blocks?" 

Response 


"Why do you think so?" 


(b) The blue blocks are pushed together as in the 
task (la). E.asks: 


"What about now?" Are there more blue blocks 
than yellow blocks, or are there more yellow 
than blue, or are they the same?" 

Response 


"Why do you think so?" 


(c) The blue blocks are left pushed together and the 
yellow ones are scrambled as in task (1b). E asks: 


"What about now? Are there more blue blocks 
than yellow ones, or are there more yellow than 


blue, or are they the same?" 


Response 


"Why do you think so?" 
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NAME: SCHOOL: DATE: 
SERIATION. 


Material: Two sets of 10 cards, the drawings in graduated sizes, 
the largest being at least twice as big as the smallest. 
The drawings are of vases and a corresponding set of 
flowers. The sets are not drawn to the same scale. 
Each card is coded so that the cards, when placed in correct 
order, spell words, vases read EDUCATIONS and flowers 
read COMPLEXITY. 


Procedure: (A) First Seriation Task. 
E shows the cards to S and says: 


"HERE ARE SOME PICTURES OF VASES. THIS IS THE BIGGEST 
ONE AND WE WILL PUT IT HERE. THIS IS THE SMALLEST ONE 
AND; WE WILL :PUT,IT ‘HERE.’ (about 20" apart). “THIS IS 
THE NEXT LARGEST ONE AND WE WILL PUT IT HERE; THIS IS 
THE NEXT SMALLEST ONE AND WE WILL PUT IT HERE." 


am 


E spreads out the remaining six cards and asks: 


"CAN YOU ARRANGE THE REST?" PUT THEM IN ORDER GOING 
FROM THE BIGGEST TO THE SMALLEST. TELL ME WHEN YOU 
HAVE FINISHED." 


Order of cards 


If any of the pictures are in the wrong position, E 
helps S to correct them. 
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(B) 


Second Seriation Task 


E places the pictures of the largest and smallest 
flowers above the largest and smallest vases. 


AIST Tee ee 


S is asked: 
"CAN YOU ARRANGE THE REST OF THESE PICTURES SO THAT 


EACH FLOWER GOES WITH THE RIGHT VASE? TELL ME WHEN 
YOU HAVE FINISHED." 


Order of cards: cL Ns 
Be De, PB | Tiel OUP aN fe: 


If any cards are in the wrong position, E helps §S 
to correct them. 


Ordering Task: 


E says, "NOW WATCH WHAT I DO." The row of vases is 


pushed close together and the pictures of the flowers 
are spread out and moved to the left, until the fourth 


flower (P) is above the first vase (E). 
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(C) 


Pointing to each of the following vases the child 
is asked, "CAN YOU TELL ME WHICH FLOWER BELONGS 
TO THIS VASE?" 


Vase 4 (C) "WHY DO YOU THINK SO?" 
Vase 7 (I) "WHY DO YOU THINK SO?" 
Vase 8 (0) "WHY DO YOU THINK SO?" 


Method of selection for each fest: 


Vase C 

Vase I 

Vase O 

1 ordination (a) 
one-to-one correspondence Dy 
other methods (c) 


Reordering Task: 


E leaves the series of vases untouched, but scrambles 


the pictures of flowers: 


L 
M | 


E says: ''THE FLOWERS ARE ALL MIXED UP NOW. CAN YOU 
FIND THE FLOWER THAT GOES WITH THIS VASE?" (Vase 6; 


pees.) 
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Flower selected: 


Method of selection: 


eee ee ne es ee ee ee ee ee ee ee ee ee ee 


Reorders through card 1 
Reorders series completely 
Visual estimate 

Random choice 


Other methods 


"Why did you choose that one?" 
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NAME: SCHOOL: DATE: 


ADDITIVE COMPOSITION OF CLASSES 


Material: Twenty round wooden beads: 18 red and 2 white, a sheet 
of yellow paper, 2 boxes. A second complete set of 
wooden beads (18 red, 2 white) to use if S has to make 
the necklaces. 

Training: Present a complete set of twenty beads laid out in 
disorder on the sheet of yellow paper. Instruct S 
to pick up some of the beads and look at them. Ask, 

"WHAT ARE THEY?" "WHAT ARE THE BEADS MADE OF?" 

"WHAT COLOR ARE THEY?" 

"IF I PUT THE RED BEADS IN THIS BOX, WILL THERE BE ANY BEADS LEFT?" 

"SHOW ME WHAT WILL BE LEFT?" "AND IF I PUT THE WOODEN 

BEADS IN THE OTHER BOX WILL THERE BE ANY BEADS LEFT?" 


"WHY?" 


If S answers no to this question ask: 
"ARE THE RED BEADS MADE OF WOOD?" 


"ARE THE WHITE BEADS MADE OF WOOD?" 


Comment on training: Understood directions 


Prompting needed Doubtful if ever understood 


Other 


Testing procedure: Say to S, 
(1) "IF I MADE A NECKLACE WITH ALL THE WOODEN BEADS, AND IF I MADE A 


NECKLACE OF ALL THE RED BEADS, WHICH NECKLACE WOULD BE LONGER?" 


"WHY?" 


If S answers the red necklace ask: "BUT ARE THE RED BEADS WOODEN 


TOO?" 
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(2) "THEN IF I MADE A NECKLACE OF THE RED BEADS AND IF I MADE A 
NECKLACE OF THE WOODEN BEADS, WHICH NECKLACE WOULD BE 
LONGER." 

"WHY 2" 

ih mess ee incorrectly, have him make the necklaces using the 

two complete sets of beads and compare them. Ask: 

(3) "IF I MADE A NECKLACE OF THE WOODEN BEADS, AND IF I MADE A 


NECKLACE OF THE RED BEADS, WHICH NECKLACE WOULD BE LONGER?" 


"WHY 2" 
(4) “ARE THERE MORE WOODEN BEADS OR RED BEADS?" 


"WHY 2" 
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NAME: SCHOOL: DATE: 
MULTIPLICATIVE CLASSIFICATION 


Materials: Sixteen 2" shapes: 4 blue circles, 4 blue squares, 4 red 
circles and 4 red squares. Two 8" rods to form a 4 
“section box. 


Procedure: Present the shapes in disorder, Say, 


A. "PUT TOGETHER THOSE THAT ARE ALIKE, THOSE THAT GO TOGETHER." 


Description of sorting: 


B. Use one rod to form a two section box. . Say, 
"PUT SOME IN THIS BOX AND SOME IN THIS BOX." (indicate) 
Grouping in box 1 


Grouping in box 2 


Sorting exhaustive? Yes No Describe remainder 


C. Use the two rods to form a four section box. Say, 


"PUT TOGETHER THOSE THAT ARE ALIKE AND PUT THEM IN DIFFERENT PARTS 
OF THIS BOX." 


Grouping: 
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Sorting exhaustive? Yes No . Describe remainder 


Take out one of the partitions of the box used in C so that the 


blue squares will be in one half and the red squares in the other. 


"CAN YOU PUT THESE (indicate blue squares) WITH THESE (indicate 
red squares)?" 


Yes WHY ? 
No WHY NOT? 


"CAN YOU PUT THESE (indicate blue circles) WITH THESE (indicate 
red circles)?" 


Vea . WHY? 


No WHY NOT? 


Replace the first partition and remove the second so that the 
shapes are subdivided into blue squares in one half and blue 
circles in the other half. 


"CAN YOU PUT THESE (indicate blue squares) WITH THESE (indicate 
blue circles)?" 


Yes WHY? 


No WHY NOT? 


"CAN YOU PUT THESE (indicate red squares) WITH THESE (indicate 
red circles)?" 


Yes WHY? 


——————— 


No WHY NOT? 
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NAME: SCHOOL: | DATE: 
THE DUALITY PRINCIPLE 
Material: Pictures, 2" X 2"; 5 different animals (cow, horse, pig, 
lamb, dog), 3 birds not ducks, 3 ducks. 
Training: Present S with the material and say, ''HERE ARE SOME PICTURES. 
. THIS (indicate duck) IS A 2 


THIS (indicate bird not duck) IS A ? 


WHAT KINDS OF BIRDS (indicate the birds which are not 
ducks) ARE THESE? 


5) a ores ease me 
HOW ARE THESE THREE (indicate ducks) ALIKE? 


HOW ARE THESE THREE (indicate birds not ducks) 
ALIKE? 


ARE THESE (indicate ducks) LIKE THESE (indicate birds not 
ducks) IN ANY WAY?" 


If the response is not forthcoming say: ''DID YOU KNOW 
THAT DUCKS: ARE*“BIRDS? 


COULD WE MAKE ONE GROUP USING BOTH OF THESE LITTLE GROUPS? 
(indicate group of ducks and group of birds not ducks) 


WHY ? 
ARE THE DUCKS BIRDS? WHY ? 
ARE THE DUCKS ANIMALS? WHY? 
ARE THE BIRDS ANIMALS? WHY? 
Comments: Understood questions Prompting needed 


Doubtful if understood Other 
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Test Procedures: 
(1) Spontaneous classification. Present S with material and say, 
"CAN YOU MAKE SOME GROUPS WITH ANIMALS THAT ARE LIKE EACH OTHER? 
FIND THE ANIMALS THAT ARE THE SAME KIND TWO OR MORE TIMES AND 
PUT THEM TOGETHER." 


Description of classification _ 


"DIVIDE THE PICTURES INTO BIRDS AND OTHER ANIMALS." 

Birds | 

Other Animals 
"DIVIDE THESE (indicate birds) INTO DUCKS AND OTHER BIRDS." 


Ducks Other Birds 


(2) General questions on inclusion: 
"ARE THERE MORE BIRDS OR MORE ANIMALS?" 
"WHY 2?" 


If S answers that "it is the same", ask ''BUT IF ONE COUNTS ALL THE 
BIRDS AND THEN COUNTS ALL THE ANIMALS, WHERE WILL THERE BE MORE?" 


More birds More animals __s ‘#WHY?"' 

"ARE THERE MORE DUCKS OR MORE BIRDS?" More ducks 
More birds 

"WHY ARE THERE MORE ( Vida 


If S answers that “it is the same", ask ''BUT IF ONE COUNTS ALL 
THE DUCKS AND THEN COUNTS ALL THE BIRDS, WHERE WILL THERE BE MORE?" 


More ducks More birds "WHY ?"' 
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(3) 


Questions on the duality principle: 


"SHOW ME ALL THE THINGS WHICH ARE NOT DUCKS, AND ALL THOSE 
WHICH ARE NOT BIRDS." 


Not ducks Not birds 


"SHOW ME ALL THE THINGS WHICH ARE NOT BIRDS, AND ALL THOSE 
WHICH ARE NOT ANIMALS." 


Not birds Not animals 


"ARE THERE MORE LIVING THINGS WHICH ARE NOT DUCKS OR MORE 
LIVING THINGS WHICH ARE NOT BIRDS?" 


More which are not ducks 
More which are not birds 


"WHY ARE THERE MORE WHICH ARE NOT ( NY (eee 


"ARE THERE MORE LIVING THINGS WHICH ARE NOT BIRDS OR MORE 
LIVING THINGS WHICH ARE NOT ANIMALS?" 


More which are not birds 
More which are not animals 


"WHY ARE THERE MORE WHICH ARE NOT (_| Dany 


(4) If S has difficulty with form (2) or (3) questions, ask the 


following questions involving subtraction: 


"IF ALL THE DUCKS IN THE WORLD WERE KILLED, WOULD THERE BE 
ANY BIRDS LEFT?" 


Yes No "WHY 2?" 
"TF ALL THE BIRDS IN THE WORLD WERE KILLED, WOULD THERE BE 
ANY DUCKS LEFT?" 


Yes No "WHY 2?" 
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"IF ALL THE ANIMALS IN THE WORLD WERE KILLED, WOULD THERE BE 
ANY BIRDS LEFT?" 


Yes No "WHY?" 


eee 


"IF ALL THE BIRDS IN THE WORLD WERE KILLED, WOULD THERE BE ANY 
ANIMALS LEFT?" 


Yes No "WHY ?" 


Comments: Understood questions Prompting needed 


Doubtful if ever understood Other 
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NAME: 


Material: 


Procedure: 


15/ 


SCHOOL: DATE: 


LOCALIZATION OF TOPOGRAPHICAL POSITIONS 


Two landscape boards (35 X 47 cm), identical in all 
respects and made of thin and smooth rectangular card- 
board, on which a road and railroad tracks are drawn, 
crossing near the centre and dividing the area into 

four sections of differing shapes and sizes; 10 houses 
(two identical series of five): one red (base: 7.5 X 2.5 
cm; height: 3.5 cm); one yellow (base: 4.5 X 2.5 cm; height: 
3.5 cm); three of different colors (blue, green, and 
yellow) but the same size (base 1.2 X 1.0 cm; height: 


(2.0 cm); two little men of modeling clay (about 3 cm high). 


General Directions: The examiner (E) and the subject (S) 


are seated across from each other, the landscapes being 

at first placed side by side and in the same direction. 
The examiner directs the child's attention to the identity 
of the two landscapes and makes him understand that one of 
them (on the child's left) belongs to the child and that 
the other one is his own. Examples are used to illustrate 
instructions and to establish that the child understands. 


Problem 1: A: Examples: 


Place the two landscape boards on the table in front of the 
child, and arrange them so that they face the same 
direction for the child. Then say: 


"Now we are going to play a game. You see, we have two 
pictures that are alike. 


Board B 
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Here, there is a road for automobiles and, on the other 
picture, there is a road just like it. Then here is a 
railroad track for trains to travel on and, on the 
other picture, there is another one just like it. So 
you see, the two pictures are just alike. Now, if you 
like, I will take this picture here (point to board A, 
to the left in relation to the examiner) and you will 
have this picture over here (point to board B). Then 
‘one (board A) is mine and that one (board B) is yours. 


Now we are going to put houses on our pictures. We will 
put the houses the same way on both pictures. See, here 
I am putting a red house. Now you should put a red house 
on your picture. There should be one at the same place 
so that the two pictures will be just alike (place the 


two houses with red roofs at point A). 


Now, we are going to put a yellow house there (point to 
point B). Place the two houses with yellow roofs. 


Now, we: are going to put these smaller houses (the small 
blue, green, and yellow houses) there (point to C). 
Piace the six smaller houses. (all houses have now been 


arranged.) Then make the child notice the identity of 
the boards, saying, 


You see, now the two pictures are still just alike. 
You have houses just like mine and they are in the 
same place as mine are." 


Present the two little men to the child, saying, 


"See, I have a little man and I give you one just like mine. 
Now, I am going to put my man in my picture; and then after 
that, you are going to put your man in the same place in 
your picture. You must put your man just the way mine is. 
See, I am putting my man on the red roof (put it there); 
then you do the same thing; put your man on your red house, 
put him in the same position, in the same place. 


Allow the child to place his man himself. However, if 
the child does not place his man on the red roof or if 
he does not seem to understand the instructions, place 
his man for him, saying: 
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"See, he goes there. Now he is at the same place as mine, 
he is placed just the way mine is. Do you understand?" 


Once the child has clearly understood, present the 
second example saying: 


"Now watch carefully. I am putting my man on my yellow 
house (put him there). You do the same thing I am doing: 
put your man in the same place, in the same position as 
mine. Put him just like mine on your picture." 


If the child still does not understand what he is 


supposed to do, continue as in the first example. 
Before going on to the problems themselves, make sure 
the child fully understands the instructions. Repeat 
instructions when necessary and the examples. But do 
not place the man in any other positions than on the 
red roof and yellow roof. 


The child understands the examples 
The child does not understand the examples 
B. Problems: 


Once the instructions are understood, E places his man, 
on board A, successively in the positions and in the 
order’ A,B, L, CG. #, Hy “B,D, a5.K, 0G, 1, as) indicated 

in the figure. Ask the child each time to locate his man 
in the same way on his board, saying: 


"See now, I am putting my man here. You do the same 

thing; put your man in the same place on your picture; 

put your man in the same position so he will be just like 
2 we 

mine. 


While placing the man, never give any verbal indications 
such as, in front of the red house and on the road, etc. 


Simply say: 


"TIT am putting him here (there, etc.)." 
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For each position indicate on the observation sheet 
the position where the child places his man, whether 
he makes any tentative moves or places him immediately. 
If there is any trial and error note the successive 
positions. Never suggest that his response is 
incorrect. Make only neutral remarks or evasive 
responses, whatever his response. 
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Problem 2:0 A, Examples 


Remove the two men, leave the houses arranged in the 
same way on both boards, but turn board A 180 degrees, 
saying to the child: 


"Now I am turning my picture because I can see better 
that way. You see, it is still just like yours, but 
it is turned. I still have a road the way you do 
(point to it), a railroad: track for the trains, a red 
house, a yellow house, etc. (pointing to them one 
after the other). Okay, now, I am going to put my man 
on my picture again; then you put yours in the same 
place as mine, just like mine, at the same place in 
your picture. See, watch: I am putting my man on 
the red house. Put yours in the same place, in the 
same position in your picture." 


Allow the child to work. If he does not understand, 


or if he does not put his man on the red house, put 
it there for him, saying: 


"Watch, this is where he goes. There, he is in the same 
place as mine. Do you understand?" 


Repeat the instructions when necessary, giving an 
example with the yellow house only if necessary. 


The child understands the example(s) 
The child does not understand the example(s) 
B. Problems: 


Once the child understands the instructions, the examiner 
successively places his man, on board A, in the same 
positions as in problem 1 but in the order B, D, G, A, 

Lo fs Ky 1, JH, Gy be (ASk the vchtid cach time to Locate 
his man the same way on his board. Never give any verbal 
indications, but simply say that he is placed here or 
there, etc. 


With the first mistake, but only for the first problem 
(position B) correct the child, saying: 
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Pay close attention. You see, I placed my man here 
(designating the correct position on board A); then 

you should place yours then (designating the corresponding 
position on board B). See, I am putting your man there 
(place it correctly). You see, now he is at the same 
place as mine. Pay close attention: it is hard because 
my picture is turned now. Okay, you understand? Always 
try to put your man at the same place as mine, in the 

same position. as mine on your picture. 


Then go to position D. Make no more corrections. If 
there was a correction at position B, indicate this on 
the observation sheet. Enter all the child's responses 
as in Problem 1. Never suggest to the child that his 
man is incorrectly placed. 


POSITION POSITION(S) INDICATED MANNER OF POSITIONING 
INDICATED 3 BY S . TRIAL AND 


BY E IMMEDIATE TENTATIVE ERROR 


Correction at position B: Yes No 
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NAME: 


SCHOOL: DATE: 


CONCEPTS OF LEFT AND RIGHT. 


Material: Six various objects: wooden block, miniature bird, toy 


Procedure: 


Section 1: 


(a) Show 
(b) Show 
(c) Show 
(d) Show 
(e) Show 
(£) Show 
Section 2: 


house, miniature car, miniature plate, pencil; one 
sheet of paper (21 X 25 cm) as a base; one rectangular 
piece of cardboard (28 X 36 cm) as a screen. 


General Directions: During the whole test, the child 

must be placed beside the examiner, except for section 
2 where the examiner and the subject are standing and 

facing each other. 


Designation of the Subject's Body Parts. 
Make sure that the child is paying attention and ask 
him the following questions successively, noting the 
child's response (gesture) each time. | 
QUESTION RESPONSE 
SHOWS RIGHT SHOWS LEFT 
me your right hand 
me your left leg 
me your right ear 
me your left hand 
me your right leg 
me your “het tear 
Designation of Parts of the Examiner. 
The examiner stands up and asks the child to stand 
up and face him. First, make sure of the child's 
attention, then ask him successively each of the 


following questions, noting each of the child's 
responses (gestures). 
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(a) Show 
(b) Show 
(c) Show 
(d) Show 
(e) Show 
(ft). Show 
section 3: 


Q 


me 
me 
me 
me 
me 


me 
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UESTION RESPONSE 
SHOWS RIGHT SHOWS LEFT 
my left hand 
my right ear 
my left leg 
my right hand part as kee ix 


my left ear 


my right leg 


Relative Position of Three Objects. 


Problem 3a. (Uncovered Objects) 


Place the sheet of paper on the table, in front of the 
child; then arrange the block, the plate, and the 
pencil on this sheet (from left and right in relation 
to the examiner and to the subject, who are sitting 
side by side). Secure the child's attention and ask 
him successively each of the following questions, 
noting his responses verbatim each time. 


QUESTION RESPONSE 


TO THE RIGHT TO THE LEFT 


(a) Is the pencil to the left or to 


the right of the plate? R 
(b) Is the plate to the left or to 

the right of the block? R 
(c) Is the block to the left or to 

the right of the pencil? L 
(d) Is the pencil tothe left or to 

the right of the block? R 


(e) Is the plate to the left or to 
the right of the pencil? iF 


(f) Is the block to the left or to 
the right of the plate? L 
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Problem 3b. (Hidden Objects) 


Place the screen vertically in front of the child so 
that he can no longer see the objects on the sheet 

of paper. Then replace the three objects used in the 
preceding problem with the following three objects: 
the bird, the house, the car (from left to right in 
relation to the examiner and to the subject). Arrange 
these objects while taking care that the child does 
not see them. Then say: 


Now, you have to pay very close attention. You see, 
I am putting this (the screen) here so you can't see 
what is on the paper right away. I took away 
everything that was there before and I put some other 
objects there. In a minute I'm going to remove the 
piece of cardboard so you can see; but afterward I'm 
going to put it back and I will ask you questions to 
see if you can remember how the objects are arranged 


on the paper. Now, you have to pay very close attention, 


you are going to look at the objects so you can remember 
afterward how they are arranged. Pay close attention 
because I'm only going to let you see them for a very 
short time. 


Remove the screen and let the child look for about 15 
seconds (count to 15 slowly). After this time, replace 
the screen in front of the objects and ask the child 
each of the following questions, noting his response 


each time. 


QUESTION 


Is the- bird to the: Lest or to 
the right of the house? 


Is the house to the left or to 
the right of the car? 


Is the car to the left or to the 
right of the house? 


Is the bird to the left or to 
the right of the car? 


Is the house to the left or to 
the right of the bird? 


Is the car to the left or to the 
right of the bird? 


RESPONSE 
TO THE RIGHT TO THE LEFT 
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NAME: SCHOOL: DATE: 
COORDINATION OF PERSPECTIVES 


Material: Three plastic models of "mountains": one red (diameter: 
20 cm; height: 11.5 cm); one blue (diameter: 14 cm; 
height: 7.5 cm); one yellow (diameter: 9 cm; height: 5 cm); 
one piece of green cardboard (52 X 52) on which three 
circles showing the position of the "mountains" are 
marked (the square base is made of four smaller pieces 
of equal size (26 X 26 cm) bound together by masking tape, 
and the cross formed by these two lines serves as a 
reference point to estimate the degree of overlap of the 
"mountains", a set of nine cards (14 X 18 cm) illustrating 
the three "mountains" from various perspectives, in 
miniature (two of these, H & I are impossible given the 
actual position of the "mountains".); a small man of modeling 
clay (about 3 cm high). 


Procedure: General Directions: Place the three "mountains" on the 


green cardboard at the three positions indicated by the 
CiTCLess 


FIGURE 1 
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26 cm E 
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Place the arrangement in front of the child so that 

the yellow "mountain" (small) is to his right, the blue 
"mountain" (medium) is to his left, and the red 
"mountain" (large) is behind the other two. Explain 
the material to the child, saying: 


"Now we are going to play with some "mountains". You 
see, I have three "mountains": a red one, the biggest 
one; a blue one, a little smaller; and then a yellow 
one which is very small. I also have a little man 
(show the modeling-clay man). You can see how small he 
is. So the mountains are very big for him, because he 
is very small. 


The man, right now, is going for a walk around the 
mountains, and he is going to take some pictures of 

the mountains. He has his camera with him and he wants 
to take pictures of the mountains. Now, you have to 
guess what will be in the pictures that the little man 
is going to take." 


Example: Place the man at A (see Figure 1), just in front of the 
child, and say: 


"Watch, I am putting the man here. Now, what does the 
little man see? What will the photograph look like 
when he takes it?" 
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Present cards A and D and say: 
Try to find which of these pictures the little man sees 
when he is like this. 


Let the child work. When he has made his choice (correct or not), 
explain the problem to him in the following way: 


"You see, the man is placed right in front of you. So he 
sees the same thing that you do: he sees the red 
"mountain" in the back, and the blue one to the left 
here, and then the yellow one to the right, here. So 

you see, he sees this picture (point to card A). On this 
picture, the red one is in the back, then the blue one is 
to the left, and the yellow one is to the right, in front 
of the red one. On the other picture (show Card D) the 
red one is in front of the yellow one, and the blue one 
is on the wrong side. To see it like this, he would have 


to go somewhere else. Do you understand?" 
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Repeat these explanations if necessary, but do not use other 


examples. 


In particular, never say to the child which position 


corresponds to card D, and, above all, never place the child at 
position D in order to show him that card D corresponds to a 


possible point of view. 


First: part 


Problem 1: 


recognizing the card): 


Put the man at F (see Figure 1) and say: 
"Now the man is there, and he is taking a picture." 


Present cards G, A, D, F, H, in that order and in a 
horizontal line, with card G on the child's, right: 


Say: "Now you see that I have some pictures of the 


three "mountains". You are going to tell me which of 
these photographs the man is going to take when he is 
placed there (designate the man placed in F). Show me 


the picture that the man sees when he is there." 
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N. B. If the child wants to move so he can better see what the man 


sees, it is absolutely necessary to keep him from doing so. 
carefully which picture (S) the child chooses. 


Note 
If he proposes a 


single solution, question him first on the card he selected as the 


right one: 


"Explain to me why you say that he can see that one." 


Note his explanations carefully. Then ask him, 
successively pointing to each of the cards which 
he considered to be wrong: 


"And that one, you are sure he doesn't see that one? 
Explain to me why he doesn't see that one." 


Note responses verbatim and make sure he justifies 
his responses. 


If the child proposes several solutions ask him: 


"Which one is the best one of all? Explain to me 
why that one is the best." 
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Note his explanations carefully. Then take each of the cards which 
he chose at first, but which he rejected when he chose the best one, 
and ask for each one: 

"And that one, you just chose it a little while ago; 

why do you think that it's not right, why do you think 

that the man doesn't see that one?" 


Finally, take each of the cards which the child has just considered 
as the wrong ones and ask for each one: 


Explain to me why he doesn't see that one. 


Problem 1: 
Position Ps) Cards6G. A aD ueeen 


Card(s)' selected as correct Ul). 2).)) 53) 7 4) 5) 
If S proposes a single solution, indicate his 


justification: 
a) for the single solution: Card: 
 b) for the others not chosen: Card: 
Card: 
Card: 
Card: 


If S proposes several solutions: 
a) for the one he considers best: Card: 
b) for the cards chosen but 
rejected: Card: 
Card: 
Card: 
Card: 
Cyrrore- tiie card(s) he considers 
incorrect: Card: 
Card: 
Card: 
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Problem 2: 
Position 1C;..Cards;, Ey..C,-F.,tA,,B. 
Candis) sselected ascot rect cid inn: 2on inn) gm vedak wD.) 


If S proposes a single solution, indicate his 
justification: 


a) for the single solution: Cards 
b) for the others not chosen: Gard: 
Card: 
Card: 
Card: 


If S proposes several solutions: 
a) for the one he considers best: Card: 
b) for the cards chosen but 
rejected: Card: 
Card: 
Card: 
Card: 
c) for the card(s) he considers 
incorrect: Card: 
Gaved ; 
Cand: 


Problem 3: 
Position E 


Ask the subject to place himself at E (beside the 
examiner) saying: 
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"Now you are going to sit beside me to see the 
"mountains" the way I see them. What do you see when 
you are here? Make yourself very small like the little 
man (encourage the child to bend down) and look at the 
"mountains" very carefully so you can tell me what you 
see. Which "mountains" do you see?" 


Response: 
If he says three (he sees only two) do not insist further. 
Position B; ‘Cards: Bi, 41, B,D; A. 

Card(s) selected as ‘correct: l) 51 Ay 3). 4) 5) 


If S proposes a single solution, indicate his 
justification: 


a) for the single solution: Card: 
b) for the others not chosen: Card: 
Card: 
Cards 
Card: 


If S proposes several solutions: 
a) for the one he considers best: Card: 
b) for the cards chosen but 
rejected: | Card: 
Card: 
Card: 
Card: 
c) for the card(s) he considers 
incorrect: Card: 
Card: 
Card: 
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CRITERIA OF STAGES 
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Criteria of Stages 


Conservation of Number 


Stage I: Global comparisons. 
The subject's judgment about number is vague. He does not 
realize that number remains invariant despite the rearrangement of 


a set of objects. 


Stage II: Intuitive stage. 

The subject begins to realize that perceptual transformation 
does not change the attributes of quantity and number with respect 
to a given set of objects. He conserves small numbers; that is, 
he can correctly answer the questions related to the rows of nine 


yellow and blue blocks. 


Stage III: Concrete operations. 

The Cartes knows that perceptual transformation does not 
change quantity and number and that the altered configuration can 
be returned to the original state. The subject correctly answers 
all questions concerning the rows of nine and twenty yellow and blue 
blocks. Equivalence is argued. of the bases that no blocks have 


been added or subtracted. 
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Additive Composition of Classes 


Stage I: Absence of Additive Composition 

The subject does not understand that the B class (wooden beads) 
will always contain more elements than the A (red beads) and at (white 
beads) classes. He does not think simultaneously of the whole B and 
the parts A and ig There is no understanding that B = A+ see and that 
A=B-= Men Even when the subject makes and compares the necklaces this 


is not understood. 


Stage iT: Intuitive stage. 

The subject pie ate realizes that the B class (wooden beads) 
contains more elements than either the A (red beads) or Ne (white beads) 
classes. This intuitive discovery is made only when the subject is 
compelled to make the necklaces and to iseatiee the sets. He finds 
that the B (wooden beads) class is farce chan the A (red beads) class 
but he does not assume this fact because of the inclusions resulting 


from additive composition. 


Stage III: Concrete operations. 
The subject immediately grasps that class B (wooden beads) 
is larger than class A (red beads) and can explain his answer in 


terms of additive composition. 
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Multiplicative Classification 


Stage I: Graphic collections. 

The subject does not sort the material into the four groups 
of blue circles, blue anata red circles and red squares. Rather 
he uses the material to form linear alignments, collective objects 
or complex objects. Linear alignments involve the construction of 
a number of independent arrangements with only part of the material. 
A collective object is a two or three dimensional collection of 
similar elements hich form a unified figure. A complex object 
involves the arrangement of heterogeneous elements to form a two 


dimensional shape which is often geometric in form. 


Stage II: Non-graphic collections. 

A gradual transition from simple classification (the two 
criteria of color and shape are considered separately) toward 
multiplicative classification (the simultaneous consideration of the 
criteria of color and shape) may be observed. At this stage the subject 
will usually sort the geometric shapes on the bases of one criterion 
either color or shape but he may be led to regroup the material on 


the basis of a second criterion. 


Stage III: Concrete operations. 

The subject sorts the material on the basis of both criteria, 
color and shape. He can immediately cross-classify and recognize that 
two classes may overlap with respect to membership. All questions 


regarding the classification are answered correctly. 
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Seriation 


Stage 0: Total incomprehension. 
The subject has no understanding of the task and cannot form 


a correct series from the pictures of either the flowers or vases. 


Stage I: Construction of a serial correspondence. 
The subject can correctly order the two series of pictures of 


flowers and vases which have been drawn to different scales. 


Stage II: Progressive seriation and correspondence. 

The subject can indicate the correct correspondence when the 
two series are left parallel but not when the elements of one are pushed 
closer together so that the corresponding elements are no longer 
opposite to each other. At this stage a transition to ordinal 
correspondence occurs but the correspondence is intuitive and 


perceptual. 


Stage III: Operational seriation. 
The subject can indicate the correct correspondence when one 
of the series is disarranged. At this stage coordination between 


cardinal and ordinal numbers is achieved. 


eet ; 
ay 
ae 
vot jonas bins bora th ms a 
- ie 
SY FO erawoll s 
iy ee ae 
; a 4 * es " da 
} aa : oe fae. ny =i 
Ra. 
ssomebnoqastteo Iataoe tig ro 
i Pie aul a 
ay at 
O esiustord 3 eskise ows odd ‘abxo e230 rOD 
: ' : | } a - 
x 
,eefsoe tnszetitbh o3. mwath assed 
= en 
{ 
sorrel breqesittos bas nor: 
13 asdw sosmebgogesttes tos ties 
Ve" ; & ot : A — - a 
eug ota sao to etasmele sit manw Jon ? sae idee oma - 

. ait ; Apt 
ySegocol on sts etasaels “Barbabyennaiy all dads oe were Ss - 
Lenkbto 03 sotitensis 8 s sete atds aA | sala fogs a 

: = 
bos svitiuint et aInsbsoge ree ‘93 qud aau9D0 wuss 
be c i ‘ ' oe ae 
7 72 - ne "di ) ae 
: F . ; a : th 
- & 4 
: ; a 
: ; = hae ¢ >i : nee 
> Ri saotsatsas! tao. enh, om 3 
é ‘ Sie 7 


eno new sonabnogas1109 dost1e> ‘pila oasis bao sootion 


neswied nofsisatbidoS ogere ony 24 he ath er aa 
n* = 
bevels et es i m0 # Eentbxo ta err: 


$ ry 


157 


The Duality Principle 


Stage I: Spontaneous Classification. 
The subject correctly sorts the classes ducks, birds not ducks, 


and animals not birds, but answers all the questions incorrectly. 


Stage II 

The subject correctly sorts the classes ducks, birds not 
ducks, and animals not birds and answers the section four questions 
on straight negation of classes correctly. Answers to all the 


other questions are incorrect. 


Stage III: Concrete operations. 
The subject succeeds with the questions on inclusion and 
subtraction of classes, but fails with the questions on the 


Duality Principle. 


Stage IV: Formal operations. 

The subject answers all the questions correctly including 
the questions on the Duality Principle. The relationship between 
the ordering of classes and the ordering of their complements as 


expressed by: (A) < (B) —~ (not -A) > (not -B) is understood. 
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Concepts of Left and Right 


Stage 0: Total incomprehension. 


| 


Stage I: Relation of internal opposition only. 


Substage IA: The subject's concepts of left and right are very weak 
and unstable. He cannot properly designate left and right on his own 
body. 

Substage IB: The subject correctly designates left and right on 


his own body but fails the other problems. 


Stage II: Relation of external opposition, but subjective only. 

The subject correctly designates the left and right parts of 
the examiner's body when they stand facing each other. Thus he is 
able to reverse the left and right relations which he has established 
on his own body and adapt them to the specific viewpoint of Enea person 


opposite. 


Stage III: Concrete operations and objective opposition relation. 


Substage IIIA: The subject correctly answers all the problems in which 
he is asked to describe the relative positions of three visible objects 
placed in front of him. The subject grasps the true meaning of the 
expressions "to the left of" and "to the right of". He is able to 
coordinate the ocncepts of left and right from various points of view. 
Substage IIIB: The subject correctly answers all the problems in which 


he is asked to describe the relative positions of three hiddden objects. 
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The Localization of Topographical Positions 


Stage O: Total incomprehension. 


Stage I: Topological solutions, search for symmetry and gesture 
imitation. 


The subject understands the nature of the task and can properly 
position the houses on the landscape. He experiences isolated successes 
with some of the problems but these correct responses are below the 
minimum numbers required at each of the four levels of difficulty of 


the sequence of stages. 


Stage II: Progressive but still egocentric use of projective 
relations (left-right and before-behind). 


Substage IIA: The subject successfully completes at least five out of 
seven problems at the first level of difficulty. These are the 
problems (A - G) that deal with left-right relationships. He is not 
able to solve the number of problems required Pare nee at the other 
three levels of difficulty. 

Substage IIB: The subject who has been successful at Substage IIA 
correctly solves at least four of the five problems at the second 
level of difficulty. These problems ( H to L) deal with before-behind 


relationships. 
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Stage III: Operational coordination of projective relations. 


Substage IIIA: At this substage the subject has been successful 

with the requirements of Substages IIA and IIB. He correctly solves 
at least five of the seven problems at the third level of difficulty. 
These problems (A - G) deal with left-right relationships when one 

of the landscapes has been rotated. 

Substage IIIB: The subject solves at least four of the five problems 
at the fourth level of difficulty. These problems deal with the 
relationships of before-behind when one of the landscapes has been 
rotated. At this final stage the subject is capable of the necessary 
coordinations and reversals required for success at all four levels of 


difficulty. 


Coordination of Perspectives 


Stage O: Total incomprehension. 


The subject isnot ableto grasp the nature of the task. 


Stage I: Complete egocentrism. 


Substage IA: Overt egocentrism. 

The subject tends to select egocentric views for each of the 
positions F, C and B. However, there are definite signs of 
incomprehension typical of Stage 0. 

Substage IIA: Pseudo egocentrism. 


The subject consistently selects the egocentric pictures and 
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explains them from his own viewpoint. Some of the subject's 
explanations may suggest a mental anticipation of other perspectives 


but there is no real decentration. 


Stage II: Partial decentration. 


Substage IIA: The subject is able to achieve one out of three 
decentred responses. However, many of the explanations he makes 
include the egocentrism of the previous stage. 

Substage IIB: The subject is completely successful wien two of the 
three problems. He is capable of making two totally decentred 


responses. 


Stage III: Operational coordination. 

The subject is successful with all three problems. He is 
able to recognize in each case the picture which represents the 
"man's" point of view and his explanations indicate that he can 
coordinate the projective relations of left-right and before-behind 


involved in the test. 
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APPENDIX C 


STAGE PERFORMANCE ON PIAGETIAN TASKS FOR ALL SUBJECTS 
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